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Executive Summary

Executive Summary

A Feasibility Study (FS) has been completed to evaluate potential remedial responses for
contamination identified at the Ashland NSP Lakefront Superfund Site (the “Site’) and results
are presented in this report. Contamination was initially discovered in 1989 during exploratory
drilling in preparation for a planned expansion of the City wastewater treatment plant (WWTP)
located at Kreher Park. Site investigations were subsequently completed culminating in the
identification of the former manufactured gas plant (MGP) as the primary source for
contamination at the Site. The Wisconsin Department of Natural Resources (WDNR) named
Northern States Power Company, a Wisconsin corporation (d.b.a. Xcel Energy, a subsidiary of
Xcel Energy Inc. (“NSPW”) as a potentially responsible party (PRP) for the MGP
wastes/contamination at the site in 1995. The City of Ashland and an operating railroad were
later named as PRPs for solid wastes disposed on their properties.

The NSPW and WDNR subsequently performed several independent investigations to assess the
extent of contamination on the NSPW property, and at Kreher Park (including adjacent off-shore
sediments), respectively. In 1998 a local environmental group petitioned the United States
Environmental Protection Agency (USEPA) to evaluate the Site for scoring on the national
priorities list (NPL) for Superfund. The site was nominated in 2000, and formally added to the
NPL in 2002. NSPW subsequently signed an administrative order on consent (AOC) with
USEPA in 2003 to conduct a remedial investigation/feasibility study (RI/FS) at the Site.

The RI/FS Process

The AOC included a Statement of Work that defined eight tasks for this RI/FS. These tasks
included:

Task 1:  Project Scoping and RI/FS Planning Documents

Task 2:  Community Relations Support

Task 3:  Site Characterization

Task 4:  Remedial Investigation Report

Task 5:  Development and Screening of Alternatives Technical Memorandum. This task
also included development of a Remedial Action Objectives Technical
Memorandum.

Task 6:  Treatability Studies

Task7: Detailed Analysis of Alternatives (FS Report). This task also specified that a
Comparative Analysis of Alternatives Technical Memorandum would be
submitted to USEPA for approval prior to submission of the FS report.

Task 8:  Progress Reports.
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Tasks 1 and 3 involved the scoping and conduct of the Remedial Investigation (RI) which was
completed between March and November 2005 to fill data gaps identified from earlier
investigations, and to obtain additional data to develop remedial alternatives for the Site. Results
from that investigation and previously completed site investigations were presented in the
Remedial Investigation Report for the Ashland/Northern States Power Lakefront Superfund Site
report (Task 4), which was finalized in August 2007. The RI Report was verbally approved by
USEPA on October 9, 2007' and final written approval issued on February 5, 2008. A summary
of RI results is included in section 3.0 of this FS report. A detailed history of the Site can be
found in the RI report.

Task 5: Remedial Action Objectives (RAQO) Technical Memorandum and Development and
Screening of Alternatives Technical Memorandum

Task 5 consisted of two tasks. The RAO Technical Memorandum was submitted as Appendix A
to the RI and approved by USEPA on June 6, 2007. The Alternatives Screening Technical
Memorandum was initially submitted to USEPA as a draft report on January 22, 2007.
Following Agency review and resubmission, this technical memorandum was finalized on
September 7, 2007.

The initial step of the alternatives screening process involved the identification of general
response actions (GRAs), remedial action technologies and remedial action processes that
potentially can be applied to Site media to meet RAOs

General response actions are defined as actions that can be applied to Site media that will result
in a RAO being achieved. Potential GRAs for the Site include the following categories:

e No Action;

e Institutional Controls;

e Monitored Natural Recovery
e Containment;

e Removal,;

e In-situ Treatment; and

e Ex-situ Treatment.

Several different remedial action technologies could potentially be employed to achieve a RAO.
After evaluating each alternative for technical implementability those retained were evaluated in
more detail. The evaluation of these alternatives considers implementability, effectiveness and
cost and included such information as:

e Time required for the alternative to achieve RAOs;

"' As described in the February 5, 2008 RI Report approval letter from USEPA, on September 26, 2007 USEPA received comments to the RI
Report along with a revised version of the Human Health Risk Assessment (HHRA). The HHRA dated September 19, 2007 contained minor
modifications to the HHRA appended to the RI Report dated August 31, 2007.
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e Relative cost of the alternative;

¢ How much risk reduction will be achieved from implementing the alternative;
e Land use required for implementation;

e Compliance with ARARs and TBCs;

e Need for any institutional controls after alternative is implemented; and

e Other relevant information.

After comments from USEPA, the Alternatives Screening Technical Memorandum was revised
and served as the basis for the next step in the FS process, a comparative analysis of remedial

alternatives, Task 7.

Task 7: Detailed Analysis of Alternatives (FS Report)

Tasks 7 consisted of two tasks. The first deliverable of Task 7, the Comparative Analysis of
Remedial Alternatives Technical Memorandum was initially submitted to USEPA as a draft
report on May 25, 2007. Following Agency review, this document was finalized on October 5,
2007. This memorandum further evaluated the remedial alternatives that were retained from the
alternatives screening. This evaluation consisted of a detailed analysis of remedial alternatives
against the nine Superfund evaluation criteria, and then an analysis comparing all of these
alternatives using these nine criteria as a basis for comparison. The nine Superfund criteria are
categorized as threshold criteria, primary balancing criteria and modifying criteria and are
further described below.

Threshold criteria, which relate to statutory requirements that each alternative must satisfy in
order to be eligible for selection, include:

e Overall protection of human health and the environment, and
e Compliance with ARARs.

The primary balancing criteria, which are the technical criteria upon which the detailed analysis
is primarily based, include:

e Long-term effectiveness and permanence;

e Reduction of toxicity, mobility, or volume through treatment;
e Short-term effectiveness;

e Implementability, and

e Cost.

The third group, the modifying criteria, includes:

e State/support agency acceptance, and
e Community acceptance.
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In the Comparative Alternatives Analysis, these nine evaluation criteria were applied to the
remedial alternatives retained from the Alternatives Screening memo to ensure that the selected
remedial alternative will:

e protect human health and the environment and meet remedial action objectives;

e comply with or include a waiver of ARARs;

e be cost-effective;

e utilize permanent solutions and alternative treatment technologies, or resource recovery
technologies, to the maximum extent practicable; and

e address the statutory preference for treatment as a principal element.

This FS report, the second element of Task 7, is the culmination of the process required by the
SOW. It summarizes the remedial alternatives that were retained from the Alternatives Screening
Technical Memorandum (ASTM) and the detailed and comparative evaluation of these retained
alternatives that was conducted in the Comparative Analysis of Alternatives Technical
Memorandum (CAATM). Both documents were submitted for USEPA review, and USEPA
provided comments on both initial and revised draft documents. USEPA comments were
incorporated into both technical memoranda. As described in an August 17, 2007 letter from
USEPA, EPA modified the ASTM pursuant to Subparagraph 21(c) of the AOC. This modified
document was attached to that letter. The final ASTM was submitted on September 7, 2007.
The revised draft CAATM was subsequently submitted on October 5, 2007 in accordance with
deadlines established in the AOC. There has been no formal response received from the USEPA
since that revised draft was submitted. This revised draft FS Report incorporates this latest
version of the CAATM as Appendix A2. .

All potential remedial alternatives evaluated in this report were evaluated in the accordance with
USEPA guidance (USEPA 1988). Remedial alternatives evaluated in this FS are summarized
below.

Soil

The following eight alternatives were retained for soil:

Alternative S-1 No action

Alternative S-2: Containment using engineered surface barriers;
Alternative 3-A: Limited removal and off-site disposal,
Alternative S-3B: Unlimited removal and off-site disposal;
Alternative S-4A: Limited removal and on-site disposal;
Alternative S-4B: Unlimited removal and on-site disposal;
Alternative S-5A: Limited removal and on-site thermal treatment;
Alternative S-5B: Limited removal and off-site incineration; and
Alternative S-6 Limited removal and on-site soil washing.
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The no action alternative (Alternative S-1) while costing little to nothing will not provide any
long-term protection. Containment using surface barriers (Alternative S-2) will prevent direct
contact with surface contamination thereby reducing the risk to human health, but will need to be
used in combination with other remedial alternatives for soil and groundwater to optimize
effectiveness. Unlimited removal and off-site disposal (Alternative S-3B) will provide the
highest long-term protection. However, this benefit is outweighed by the costs associated with
this alternative, and potential short term and long term impacts during implementation.
Although removal of all wood waste and fill soil from Kreher Park was evaluated as a potential
remedial response, such an action may result in the loss of future use of the park (i.e. restoration
as shallow lakebed or wetland). Additionally, potential remedial alternatives requiring limited
removal are more cost effective. Limited removal and off-site disposal (Alternative S-3A),
limited and unlimited removal and on-site disposal (Alternatives S-4A and S-4B), and limited
removal and thermal treatment (Alternative S-5A) will provide long-term protection with
minimal short-term implementation issues. Unlimited removal and on-site disposal (Alternative
S-4B) and off-site incineration (Alternative S-5B) would also provide long-term protection with
minimal short-term implementation issues, but at a much higher cost. A pilot test would be
needed to further evaluate the feasibility of limited removal and on-site soils washing
(Alternative S-6) to ensure its effectiveness, but it could also provide long-term benefits with
minimal short-term implementation issues.

Groundwater
The following nine alternatives were retained for groundwater:

Alternative GW-1:  No Action;

Alternative GW-2:  Containment using surface and vertical barriers;

Alternative GW-3:  In-situ Treatment using ozone sparge;

Alternative GW-4:  In-situ Treatment using surfactant injection and removal using dual
phase recovery;

Alternative GW-5:  In-situ treatment using PRB walls:

Alternative GW-6:  In-situ treatment using chemical oxidation;

Alternative GW-7:  In-situ treatment using electrical resistance heating;

Alternative GW-8:  In-situ treatment using steam injection, and,

Alternative GW-9:  Groundwater extraction.

Institutional controls and monitored natural attenuation were not retained for screening as stand
alone remedial responses; both technologies were evaluated as elements of other active remedial
alternatives for soil and groundwater. Surface barriers, vertical barriers, and in-situ remedial
responses that can also be used for soil were combined with other potential remedial
technologies for soil and shallow groundwater contamination.

Groundwater remedial alternatives evaluated in this report include no action, containment, in-
situ treatment, and removal technologies identified in the Alternative Screening Technical
Memorandum (URS 2007a). No Action (Alternative GW-1) was also retained as required by the
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NCP as a basis for comparing the other alternatives. Containment alternatives include
Alternatives GW-2A and 2B (containment using surface and vertical barriers; Alternative GW-
2A includes partial caps at Kreher Park, and Alternative GW-2B includes a cap for the entire
park) and Alternatives GW-5 (in-situ treatment using PRB walls). Containment is not a feasible
remedial alternative for the Copper Falls aquifer.

The remaining groundwater remedial alternatives could be used for shallow groundwater in the
upper bluff area and Kreher Park and for the Copper Falls aquifer. However, buried structures in
the upper bluff area and the wood waste layer at Kreher Park may limit the effectiveness of in-
situ treatment at these areas. If removal and disposal (on- or off-site) or on-site treatment is
selected as a remedial response for soil, or if containment is selected for shallow groundwater,
in-situ treatment and or removal will not be necessary for soil and shallow groundwater
contamination. Regardless, one or more of the in-situ or removal technologies evaluated in this
report will be required for the Copper Falls aquifer.

Sediment
Five alternatives were retained for sediment:

Alternative SED-1:  No Action;

Alternative SED-2:  Limited dredging and containment within an on-site CDF;

Alternative SED-3:  Dredging to a four foot depth and containment with a subaqueous
cap;

Alternative SED-4:  Dredge all sediment above the Remedial Action Objective; and

Alternative SED-5  Dry Excavation.

Alternative SED-6:  Combination of Dry Excavation and Dredging

For sediment, Alternative SED-1, while costing little to nothing, would not provide any long-
term protection, and therefore should not be considered. Alternative SED-2 would provide long-
term benefit with the fewest short-term technical implementation issues and short term impacts
of remedy (due to volatilization) issues. However there would be permanent loss of
approximately seven acres of shallow lake bed habitat. WDNR has also indicated that the
Governor and Legislature would have to approve this alternative, thus making administrative
implementability uncertain.

With Alternative SED-3, approximately 78,000 cubic yards would be removed from the
environment and either treated or disposed in a NR500 landfill. However, a subaqueous cap at
the shoreline may be considered by some to be less permanent than a CDF. In addition the
requirement for more debris removal and for sediment treatment as compared to SED-2 increases
the short term risk of implementation of this alternative due to the likelihood that these activities
would result in release of potentially harmful volatile emissions. As with Alternative SED-2,
WDNR has indicated that the Governor and Legislature would have to approve this alternative,
thus making administrative implementability more uncertain, although no lake bottom would be
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lost since the top of the cap would be designed to provide a fully functioning benthic habitat with
exactly the same bathymetry that presently exists.

Alternative SED-4 would offer greater protection of human health and the environment than
Alternatives SED-2 and SED-3, but at a much higher cost than Alternatives SED-2 and SED-3.
In addition the requirement for substantially greater debris removal and for treatment of almost
twice as much sediment under Alternative SED-3 results in this alternative having the greatest
short term risk of implementation due to the likelihood that these activities would result in
release of potentially harmful volatile emissions. Unlike Alternatives SED-2 and SED-3,
Alternative SED-4 does not have to be approved by the Governor and Legislature.

Alternative SED-5 is similar to SED-4 in achieving greater protection of human health and the
environment. However, this alternative is more expensive than Alternative SED-4 and also
presents potentially greater risk to human health, because of the need to work behind barriers
engineered to keep out the waters of Lake Superior and because the project duration is estimated
to be at least twice as long. In addition, if SED-5 were implemented the use of Kreher Park by
the public would be precluded for almost four years which is approximately two years longer
than with other alternatives.

SED-6 is a combination of dry excavation and dredging and would be more expensive than SED-
4 assuming the same dredging and sediment treatment processes, but would be less expensive
than SED-5.

If both Alternative SED-4 and soil Alternative S-3B are selected, as much as 350,000 cubic
yards of sediment and soil or more may require disposal. Given that outcome, it may be cost
effective to site a private NR500 in Ashland on property owned or purchased by NSPW.

Based on this summary, Alternative SED-4 would provide the most long-term benefit at a lower
cost and with the fewest short-term technical implementation issues. However, with the
Alternative SED-4 remedy, the water within the containment wall will not be released into the
outer bay until the testing of water within the containment wall shows that the water is safe to be
released into the rest of the bay. Therefore, the engineered barriers containing water will have to
be maintained during the period the water does not meet the release criteria. This may result in
significant delay for removal of the barrier wall and completion of the remedy.
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Introduction

1.0 Purpose and Organization of Report

This Feasibility Study (FS) report is the culmination of the feasibility process for the
Ashland/Northern States Power Lakefront Superfund Site (Site). It was prepared consistent with
the Statement of Work (SOW) appending Administrative Order on Consent CERCLA Docket
No. V-W-04-C-764. As required by Tasks 5 and 7 of the SOW this FS report was preceded by
the submission of three technical memoranda:

1) A Remedial Action Objectives Technical Memorandum (RAOTM): Finalized on June 6,
2007;

2) An Alternatives Screening Technical Memorandum (ASTM): Finalized on September 7,
2007; and

3) A Comparative Analysis of Remedial Alternatives (CAATM): Finalized on October 5,
2007.

The RAOTM was included as Appendix A of the RI Report. The ASTM is included in
Appendix Al, and the CAATM is included in Appendix A2 of this FS Report.

In addition four treatability studies were conducted as part of the FS process. These treatability
studies were proposed consistent with Task 6 of the SOW and included:

1) SITE demonstration project for treatment of groundwater;
2) Cap Flux Testing;

3) Bench Scale Air Emissions Testing; and

4) Multiphase Flow and Consolidation Testing.

Reports describing activities completed during the SITE demonstration have not been finalized
at this time. The Cap Flux Testing, Bench Scale Air Emission, and Multiphase Flow and
Consolidation Testing report are included as Appendices B1, B2, and B3, respectively.

This FS report summarizes the development and screening of the remedial alternatives, presents
the detailed analysis of remedial alternatives that were presented in the Comparative Analysis
Technical Memorandum, and considers how the treatability studies influences the selection of
remedial technologies.  Section 9.0 includes an evaluation of integrated remedial responses
completed for each area of concern to provide information EPA will need to prepare relevant
sections of the Record of Decision (ROD) for the Site

1.1  Site Description

The Site consists of property owned by Northern States Power Company — Wisconsin (NSPW, a
Wisconsin corporation doing business as Xcel Energy, which is a subsidiary of Xcel Energy
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Inc.), a portion of Kreher Park?, and sediments in Chequamegon Bay of Lake Superior which is
an offshore area adjacent to Kreher Park. The Site is located in Section 33, Township 48 North,
Range 4 West in Ashland County, Wisconsin, as shown on Figure 1-1. Existing site features
showing the boundary of the site are shown on Figure 1-2, and former MGP features are shown
on Figure 1-3.

The NSPW service center is located at 301 Lake Shore Drive East in Ashland, Wisconsin. The
facility lies approximately 1,000 feet southeast of the shore of Chequamegon Bay of Lake
Superior. The NSPW property is occupied by a small office building and parking lot fronting on
Lake Shore Drive, and a larger shop/garage building and parking lot area located south of St.
Claire Street between Prentice Avenue and 3" Avenue East. There is also a gravel-covered
storage yard area north of St. Claire Street between 3 Avenue East and Prentice Avenue, and a
second gravel-covered storage yard at the northeast corner of St. Claire Street and Prentice
Avenue. A large microwave tower is located on the north end of the storage yard. The office
building and vehicle maintenance building are separated by an alley. The area occupied by the
buildings and parking lots is relatively flat, at an elevation of approximately 640 feet above mean
sea level (MSL). Surface water drainage from the NSPW property is to the north. Residences
bound the site east of the office building and the gravel-covered parking area. Our Lady of the
Lake Church and School is located immediately west of Third Avenue East. Private homes are
located immediately east of Prentice Avenue. To the northwest, the site slopes abruptly to the
Canadian National (formerly known as Wisconsin Central Limited) Railroad property at a bluff
that marks the former Lake Superior shoreline, and then to the City of Ashland’s Kreher Park, on
the shore of Chequamegon Bay.

2 Reference to this portion of the Site as Kreher Park developed colloquially over the course of this project. Kreher
Park consists of a swimming beach, a boat landing, an RV park and adjoining open space east of Prentice Avenue,
lying to the east of the study area of the Site. For purposes of this document and to be consistent with past reports
referenced, the portion of the Site to the west of Prentice Avenue, east of Ellis Avenue and north of the NSPW
property is referred to as the “Kreher Park Area” or simply Kreher Park.
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2.0 Summary of Community Relations Support

USEPA has delegated lead for the Community Relations aspects of the RI/FS to Wisconsin
Department of Natural Resources (WDNR). NSPW has pledged its support in staffing and
assisting in community outreach activities for the RI/FS process, as contemplated in the SOW.

USEPA and the Wisconsin Department of Natural Resources (WDNR) held a community
workshop for residents in the Ashland area on October 25, 2007. The purpose of the work shop
was to identify the outcomes or characteristics of a cleanup remedy most acceptable to the
community. A summary report of the workshop prepared by USEPA is included in Appendix C.
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3.0 Summary of the Remedial Investigation

3.1 Summary of RI Findings

Site characterization began in 1989 when apparent contamination was discovered at Kreher Park.
Several phases of investigation were subsequently completed at Kreher Park and at the adjacent
upper bluff area including a Remedial Investigation (RI) completed between March and
November 2005. All historic and RI investigation results were presented in the Remedial
Investigation Report dated August 31, 2007. As described in that report, the primary
contaminants at the Site are derived from tar compounds,’ including volatile organic compounds
(VOCs) and polycyclic aromatic hydrocarbon (PAH) compounds. Additionally, some free-phase
hydrocarbons product (free product) derived from the tars is present as a non-aqueous phase
liquid (NAPL), and have impacted soils, groundwater, and offshore sediments. Free-product
referenced in this document includes both light non-aqueous phase liquid (LNAPL) and dense
non-aqueous phase liquid (DNAPL).

DNAPL has been encountered in the upper reaches of a filled ravine near the former MGP
facility on the NSPW property, at isolated areas at Kreher Park including the former “seep” area,
in the offshore sediments, and in the upper elevations of the Copper Falls Formation, which
behaves as a confined aquifer near the former MGP at the upper bluff area. DNAPLs
encountered in the filled ravine (near the former MGP facility) and at isolated areas at Kreher
Park were encountered at the base of these fill units overlying the Miller Creek Formation. The
Miller Creek Formation is the confining unit for the underlying Copper Falls aquifer (see Section
3.1.2). LNAPLSs were also observed across much of Kreher Park® as oily sheen in the underlying
wood waste layer encountered during a test pit investigation at the park.

Although DNAPL has also been encountered in off-shore sediment, it is less defined than on-
shore locations due to the dynamic conditions in the affected sediments. DNAPLs in the deep
aquifer correspond to high levels of VOCs in groundwater (> 50,000 pg/L), which is surrounded
by a dissolved phase contaminant plume that extends north from the NAPL area in the direction
of groundwater flow. A description of the site history, site setting, nature and extent of soil,
groundwater, and sediment contamination from the RI follows.

3 The term “tar” is used generically in this document to refer to a suite of VOC and PAH compounds the sources of
which are the former MGP and other lakefront industrial operations including potential wood treatment activities...

* Fill used to construct Kreher Park consists of several feet of clean fill soil overlying several feet of wood waste.
This wood waste layer consists of slab wood, logs, and other wood debris submerged near the shoreline to form a
platform for lumbering operations in the late 19™ century. Native soil units beneath the wood waste layer consist of
a thin sand unit (beach sand unit) and the Miller Creek formation. The Miller Creek behaves as a confining unit for
the underlying Copper Falls aquifer.
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3.1.1 Site History

The Ashland NSP Lakefront Superfund Site (the “Site”’) consists of land and sediment located
along the shore of Lake Superior, in Ashland, Wisconsin. The Site contains: (i) property owned
by Northern States Power Company, a Wisconsin corporation (d.b.a. Xcel Energy, a subsidiary
of Xcel Energy Inc. (“NSPW™)); (ii) a portion of Kreher Park’, a City owned property fronting
on the bay which includes the former City Wastewater Treatment Plant (WWTP) structure; (iii)
an inlet area containing contaminated sediment directly offshore from the former WWTP, and
(iv) Our Lady of the Lake Church/School, as well as private residences. The Site is bounded by
US Highway 2 (Lake Shore Drive) to the south, Ellis Avenue and its extension to the City
marina to the west, Prentice Avenue and its extension to a boat launch to the east, and a line
between the north termini of the marina and the boat launch to the north.

The NSPW property, located on an upper bluff fronting on Kreher Park, is the site of a former
manufactured gas plant (MGP) that operated between 1885 and 1947. The MGP began as a
small producer of gas for street lighting and other residential and commercial uses, and expanded
over the next several decades. The plant predominantly employed the carburetted water gas
process to manufacture gas. There is some conflicting information regarding coal gas and water
gas production during the 1917 ledger entries in the Ashland Light, Power and Street Railway
Company records. The State of Wisconsin Railroad Commission reporting documents for this
MGP also indicate that coal gas was produced in 1918. However, all other company records
indicate water gas production only.® Between 1923 and 1947, only the carburetted water gas
process was used at the facility. Limited records also indicate that the tar product was sold and
also used on site for energy recovery after 1939.” The plant ceased operation in 1947 when the
facility was dedicated to propane distribution. Since that time, the property has been used as an
electrical repair shop and equipment storage facility first for Lake Superior District Power,
followed by its current successor, NSPW.

> Kreher Park consists of a swimming beach, a boat landing, an RV park and adjoining open space east of Prentice
Avenue, east of the subject study area of the Site. For purposes of this RI report and to be consistent with past
documents, the portion of the Site to the west of Prentice Avenue, east of Ellis Avenue and north of the NSPW
property is referred to as the “Kreher Park Area” or simply Kreher Park.

® Brown’s directories indicate “oil” between 1912 and 1916 and “oil and coal” between 1917 and 1920 as the gas
production process. This conflicts with the company ledger information which, with the exception of a small amount
of coal gas production during 1917, indicates water gas production only. A detailed history of the gas production
process of the MGP, along with the production and disposition of tar from the plant, is included in Appendix D of
the March 1999 Ashland/NSP Lakefront Site Feasibility Report.

" In the State of Wisconsin during the life of the MGP, the Wisconsin Railroad Commission regulated MGP
operations. An annual report of gas production records was required. Although the records are incomplete, from the
year 1909 through 1922 either no record or “NONE” was recorded under tar collection. In 1938 “NONE” was
recorded. The first record of tar being collected and sold is in 1939 (the Brown’s Directory also notes only three
years of tar production records, in 1939, 1941 and 1944).
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Kreher Park includes lands formed from the filling of the bay during the late 1800s and early
1900s when the area was the site of major lumbering operations. These operations began in
1884 with the Barber Mill, which shortly changed ownership to the Sutherland Mill and then the
Pope Mill over the succeeding 17 years. In 1901, the John Schroeder Lumber Company
acquired the property and continued to expand lumber operations and shipping facilities on the
lakefront. Schroeder’s operations may have included wood treatment. Schroeder ceased
operation around 1931, but owned the property until 1939. Ashland County then took ownership
through a bankruptcy action in 1941, and subsequently transferred the title to the City of Ashland
in 1942.

The lakefront property was utilized for the uncontrolled disposal of MGP waste (primarily tar
through the ravine). Solid wastes, primarily demolition debris, were disposed along the western
side of the property in the 1940s. The City’s waste water treatment plant (WWTP) was
constructed in the early 1950s, expanded in the 1970s and continued to operate through the early
1990s. Since the City’s ownership, numerous construction activities that resulted in substantial
filling operations continued. These included the aforementioned waste disposal operation,
construction in the early 1950s (and expansion in the early 1970s) of the WWTP, and
construction of the City’s marina in the mid 1980s. Marina construction included construction
of boat slips and the extension of Ellis Avenue, which forms the western boundary of the Site.

In 1989 during exploratory drilling in preparation for another planned WWTP expansion, the
City encountered coal tar contamination in the area south of the plant. The City notified the
Wisconsin Department of Natural Resources (WDNR). The plant was ultimately relocated
southeast of the City. Since the early 1990s, the WWTP has remained dormant. Since that time,
the Kreher Park area has been used only for minor recreational purposes (a one-time miniature
golf facility) and dry-dock marina boat storage.

The discovery of contaminants at Kreher Park initiated several investigations that culminated in
the identification by the WDNR of the former MGP, and the naming of NSPW a responsible
party (RP) for the MGP wastes/contamination at the site. The City of Ashland and an operating
railroad were named as RPs for solid wastes disposed on their properties, in the mid to late
1990s. The WDNR and NSPW subsequently performed a series of independent investigations to
assess the extent of contamination at Kreher Park and the NSPW property, respectively. In 1998
a local environmental group petitioned the United States Environmental Protection Agency
(USEPA) to evaluate the Site for scoring on the national priorities list (NPL) for Superfund. The
site was nominated in 2000, and formally added to the NPL in 2002. NSPW subsequently
signed an administrative order on consent (AOC) with USEPA in 2003 to conduct a remedial
investigation/feasibility study (RI/FS) at the Site. The purpose of this program is to fill data gaps
identified from earlier investigations, and develop remedial alternatives for the Site.

A Work Plan for a supplemental site investigation was submitted and approved by USEPA in
February 2005 fulfilling Task 1 of the AOC. This investigation was completed in 2005. Results
of all historical and supplemental investigations were presented in a Remedial Investigation
Report finalized in August 2007; these activities fulfilled Tasks 3 and 4, respectively, of the
AOC. Potential remedial responses were screened in the Alternative Screening Technical
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Memorandum finalized in September 2007, which fulfilled Task 5 of the AOC. Treatability tests
were completed in 2007 in accordance with USEPA approved work plans, fulfilling Task 6 of
the AOC. Potential remedial responses were further evaluated in the Comparative Alternatives
Analysis Technical Memorandum (CAATM) in accordance with Task 7 of the AOC. A revised
draft of the CAATM was submitted for Agency review on October 5, 2007. The draft FS Report
was submitted on October 29, 2007. This revised draft FS Report presents a summary of the RI
Report, treatability study results, and detailed analysis of potential remedial responses.

3.1.2 Site Setting

Site geologic conditions have been determined from previous investigations along with
supplemental investigations completed during the RI performed during 2005. Historic
investigations included the visual classification of subsurface soil units from numerous soil
borings, monitoring well boreholes and exploration test pits. Supplemental investigations
completed for the RI included the installation of additional monitoring wells, the collection of
surface and subsurface soil samples from borings and test pits, and a downhole geophysical
survey. Geologic units investigated at the Site include the Miller Creek Formation and
underlying Copper Falls Formation. Fill soil units were also encountered at the upper bluff and
at Kreher Park. At the upper bluff area, fill soil was encountered in a former ravine that
dissected the Miller Creek Formation in the vicinity of the former MGP facility. Kreher Park
consists of fill material used to fill the former lakebed.

Hydrogeologic units correspond to geologic units identified during previous phases of
investigation. The uppermost water bearing unit at the upper bluff area includes the Miller
Creek Formation. Groundwater is also encountered in the fill material used to backfill the
former ravine that dissected the Miller Creek Formation in the vicinity of the former MGP
facility. The uppermost water bearing unit at Kreher Park consists of fill material used to fill the
former lakebed; this fill material overlies the Miller Creek Formation. The fine-grained low
permeability Miller Creek Formation creates an aquitard overlying the Copper Falls aquifer,
behaving as a confining unit.®

Previous investigations have identified groundwater contamination in the ravine fill, the Kreher
Park fill and the underlying Copper Falls aquifer. Groundwater contamination in the underlying
Copper Falls aquifer is the result of former MGP operations. Contaminants, including
nonaqueous phase liquids (NAPL) migrated to the underlying Copper Falls aquifer in the
vicinity of the former MGP facility where the Miller Creek Formation lacks plasticity and where
vertical hydraulic gradients indicate downward flow in the Copper Falls aquifer. These
migration pathways may have been exacerbated by construction operations during the early life
of the MGP. Strong upward gradients have likely limited the vertical migration of contaminants
at down gradient locations north of this area. The transition from downward to upward gradients
within the Copper Falls aquifer occurs at the alley immediately south of the NSPW service

¥ This document utilizes the term “aquifer” when referring to the hydrogeologic conditions in the Copper Falls
Formation; similarly, it uses the term “aquitard” when referring to hydrogeologic conditions in the Miller Creek
Formation.
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center. Site investigation results indicate that contaminants in the Copper Falls aquifer have
migrated laterally along the interface between the Copper Falls aquifer and overlying Miller
Creek aquitard.

3.1.3 Nature and Extent of Contamination

The contaminants at the Site are typical manufactured gas plant wastes. These include volatile
organic compounds (VOCs) and a subgroup of the larger list of semivolatile organic compounds
(SVOCs) referred to as polycyclic aromatic hydrocarbons (PAHs). The most abundant
compounds from each of these groups include benzene (VOCs) and naphthalene (PAHs). Soils
and groundwater at the Site are contaminated with these compounds, as are the offshore
sediments in the affected inlet. Additionally, tar is present as dense non-aqueous phase liquids
(DNAPLs) in the upper reaches of the filled ravine on the NSPW property south of St. Claire
Street, and in the vicinity of a clay pipe encountered at the base of the ravine on the north side of
the Street. It is also present at isolated areas at Kreher Park, including the former “seep” area
and north of the former WWTP, in an area parallel to the shoreline extending across the historic
lakebed northwest of the former WWTP, and in the upper elevations of the deep Copper Falls
aquifer. The DNAPL in the deep aquifer has resulted in a dissolved phase contaminant plume
that extends north from the DNAPL zone in the direction of groundwater flow, toward the bay.
However, the thick clay aquitard (the Miller Creek Formation) provides a hydraulic barrier that
separates the deep aquifer from the shallow groundwater encountered in Kreher Park fill and the
bay waters in the area of the affected inlet. This separation is demonstrated by the strong
artesian pressures measured at Kreher Park wells that are screened in the Copper Falls aquifer.

NSPW implemented interim removal actions in 2000 and 2002 to mitigate exposure risks to
contaminants and to recover tar from the deep aquifer. A low-flow pumping system currently
extracts groundwater and free product from the deep aquifer, treating the entrained groundwater
before discharging it to the City of Ashland’s sanitary sewer. Additionally, NSPW installed an
extraction well at the base of the former filled ravine that was the source of the seep discharge at
Kreher Park. This extraction well was part of a larger interim action that included excavation of
contaminated materials at the former seep area and placement of a low-permeability cap to
eliminate the intermittent seep discharge and mitigate environmental exposure of the associated
contaminants.

The remaining sources for groundwater contamination at the Site consist of discrete DNAPL
zones (hot spots) derived from the tars that within each of the following locations:

1. In the filled ravine on the NSPW property;

2. At isolated areas at Kreher Park including the former “seep” area and former coal tar
dump area;

3. In the offshore sediments; and

4. In the upper elevations of the deep Copper Falls aquifer.

The lateral extent of soil contamination identified in the upper bluff area, primarily in the
backfilled ravine, and throughout the Kreher Park fill soil is shown in Figure 3-1. The lateral
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extent of shallow and deep groundwater contamination is shown on Figure 3-2. The
approximate area of impacted sediment (including where sheens have been associated with
sediment samples) is shown on Figure 3-3. Figures 3-4, 3-5, and 3-6 show the vertical extent of
PAH contamination in sediment. The lateral extent of DNAPL in the filled ravine and Copper
Falls aquifer is also shown on Figure 3-7, and the lateral extent of DNAPL at Kreher Park is
shown on Figure 3-8. A description of the nature and extent of contamination in each area
follows.

Filled Ravine

DNAPL has been encountered at the base of the filled ravine located south of St. Claire Street
beneath the NSPW service center building and adjacent asphalt courtyard area. Part of this
building includes an older section incorporating the former MGP building, and gas holders for
the MGP are located within the filled ravine (see Figure 1-3). The depth of the center of the
ravine in this area ranges from 15 to 20 feet below ground surface. The former ravine dissected
the Miller Creek formation, which is the uppermost unconsolidated geologic unit in the Ashland
area. This low permeability silty-clay/clayey silt unit is encountered at the base and flanks of the
filled ravine. A perched aquifer has formed in the filled ravine because the fill material, which
includes cinders, debris, and other locally derived detritus, is more permeable the surrounding
native soil unit. Groundwater encountered within four to six feet of the ground surface is in
hydraulic connection with the regional water table that extends across Site within the Miller
Creek Formation.

Soil and groundwater in the filled ravine are contaminated largely by contact/proximity with the
DNAPL on the south side of St. Claire Street. Contamination within the filled ravine down
gradient from this area (beneath St. Claire and on the north side of St. Claire) has also been
encountered. DNAPL was encountered in and around a 12-inch clay tile encountered at the base
of the filled ravine on the north side of St. Claire Street during a 2001 investigation (see Figure
3-7). This clay tile was found to extend beyond the mouth of the filled ravine to the former seep
area at Kreher Park. This discharge was eliminated in 2002 with the installation of an
interception well (EW-4) at the mouth of the former ravine following the removal of
contaminated soil and cap installation at the seep area. Although DNAPL or LNAPL has not
been encountered in EW-4, groundwater currently extracted from the filled ravine is conveyed to
the existing tar removal system for treatment prior to discharge to the sanitary sewer.

Kreher Park

Based on current data, the impacted area of Kreher Park consists of a flat terrace adjacent to the
Chequamegon Bay shoreline. The surface elevation of the park varies approximately 10 feet,
from 601 feet above MSL, to about 610 feet above MSL at the base of the bluff overlooking the
park. The bluff rises to an elevation of about 640 feet above MSL, which corresponds to the
approximate elevation of the NSPW property. The lake elevation has historically fluctuated
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about two feet, from 601 to 603 feet above MSL’. At the present time, the park area is
predominantly grass covered. A gravel overflow parking area for the Ashland Marina occupies
the west end of the property, while a miniature golf facility formerly occupied the east end of the
site. The City of Ashland former wastewater treatment plant (WWTP) and associated structures
front the shoreline on the north side of the property. The impacted area of Kreher Park occupies
approximately 13 acres and is bounded by Prentice Avenue and a jetty extension of Prentice
Avenue to the east, the Canadian National Railroad to the south, Ellis Avenue and the marina
extension of Ellis Avenue to the west, and Chequamegon Bay to the north.

At Kreher Park, DNAPL is limited to the seep area and the former coal tar dump area north of
the mouth of the filled ravine at Kreher Park. DNAPL contaminated soil above the wood waste
layer was removed from the seep area in 2002 and replaced with clean fill. In the former coal tar
dump area, DNAPL contaminated soil was encountered beneath several feet of clean fill
overlying the wood waste layer. In both areas, DNAPL remains in the underlying wood waste
layer, which underlies the entire park. The former coal tar dump area and lateral extent of
DNAPL at Kreher Park is shown on Figure 3-8.

Although the lateral extent of the DNAPL zone is limited, contaminated soil and groundwater
conditions are widespread across the entire park area. Elsewhere at Kreher Park, contaminants
were encountered in the wood waste layer beneath several feet of clean surficial soil. A LNAPL
sheen was observed in this wood waste layer, which was encountered at test pits locations
throughout Kreher Park during the test pit investigation. Areas at Kreher Park with LNAPL
yielded total VOC concentrations in groundwater below 5,000 pg/l significantly lower than VOC
concentrations associated with DNAPL (> 50,000 pg/1).

Offshore Sediment

The offshore area with impacted sediments is located in a small bay created by the Prentice
Avenue jetty and marina extensions previously described. For the most part, contaminated
sediments are confined within this small bay by the northern edge of the line between the
Prentice Avenue jetty and the marina extension. The affected sediments consist of lake bottom
sand and silts, and are mixed with wood debris likely originating from former log rafting and
lumbering operations. The wood debris layer is up to seven feet thick in areas, with an average
thickness of nine inches. Wood debris overlays approximately 95% of the impacted sediments.
Based on current data, the entire area of impacted sediments encompasses approximately sixteen
acres based upon a Preliminary Remediation Goal (PRG) for sediment of 9.5 pg PAH /g
@0.415% OC.

NAPL is also present in some sediments in the offshore zone along the Kreher Park shoreline,
mainly at the sand/wood waste interface (historic lakebed). The most NAPL is in the area
between the marina and an area north of the former WWTP from 100 to 300 feet from the shore.

? Lake Superior has experienced historic low water levels since 2005. These historic low elevations have rebounded
several inches in recent months (spring 2008) but remain below the normal range of 601 — 603 msl.
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In this area NAPL is found at depths up to four feet below the sediment/wood waste and water
interface. NAPL is also encountered in sediments at depths up to 10 feet below the top of the
wood waste between the former WWTP and the boat launch where the overlying wood waste
layer is thickest.

Copper Falls Aquifer

A DNAPL mass is present underlying the Miller Creek Formation in the same area of the NSPW
service center. This material is found within the upper reaches of the Copper Falls aquifer, a
sandy, coarse grained unit. DNAPL extends from depths of approximately 30 to 70 feet. The
greatest thickness of DNAPL is present directly south of St. Claire Street within the main access
drive of the NSPW service center. It thins in all directions from this area. The lateral extent of
DNAPL in the underlying Copper Falls aquifer is shown on Figure 3-7.

NSPW has maintained a free product recovery system consisting of three extraction wells since
the system was installed in 2000. Although this is a low flow pumping system, groundwater is
used as a carrier to remove free product (NAPL), which necessitates the removal of groundwater.
Through September 2008, 1.46 million gallons of contaminated groundwater have been
removed from the Copper Falls aquifer. A significant percentage (99.3 percent) of this volume
extracted is water. An oil water separator is used to separate NAPL from water. Contaminated
water is then treated by carbon filtration prior to discharge to the sanitary sewer system. NAPL
is placed in a storage tank and periodically transported off-site for disposal. Through September
2008, approximately 10,258 gallons of NAPL have been separated from groundwater for off-site
disposal (0.7- percent of the total volume removed).

Although the carburetted water gas process used by the former MGP likely generated tar-water
emulsions (typically 10% oil/tar and 90%water), NAPL with low water content is separated from
the recovered groundwater. Analysis of free product/NAPL (“o0il””) samples collected from the
storage tank yielded NAPL water contents of 0.17 and 4.34 percent'’.

Hydrogeologic conditions at the site have restricted the migration of contaminants in the
underlying Copper Falls aquifer. The fine grained low permeability Miller Creek Formation
behaves as a confining unit (aquitard) for the Copper Falls as indicated by strong upward vertical
gradients that increase with depth in nested wells screened in this unit. These strong upward
gradients have resulted in the migration of the plume in the upper Copper Falls along the
interface with the Miller Creek. Although it has been determined that groundwater flow in the
upper bluff area is to the north toward Chequamegon Bay, the lateral extent of contamination
beneath Kreher Park is limited by a stagnation zone located between the shoreline and the bluff
face. This stagnation zone has formed in response to an increase in the thickness of the Miller
Creek aquitard toward the shoreline, which results in and increase in the artesian pressure in the

1% Samples D-1 and D-2 yielded water contents of 43,400 and 1,700 ug/g, respectively, by the Karl Fisher titration
method, which is commonly used to accurately measure water content in oil. Laboratory reports for these samples
are included in Appendix D-4 of the RI Report.
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underlying confined aquifer. Wells screened in the aquifer north of the bluff face forming the
boundary between Kreher Park and the NSPW property are flowing (artesian) wells. This
stagnation zone is characterized by a trough of low artesian pressure located near the center of
the park between the shoreline and at the bluff face. In the deeper portions of the Copper Falls
aquifer groundwater likely flows beneath Chequamegon Bay. Additional wells may be needed
to ensure that contaminants are not migrating beyond the shoreline in deeper portions of the
Copper Falls.

3.1.4 Contaminant Fate and Transport

The source of the contamination at the Site was caused primarily by the MGP and other multiple
industrial activities that began in the 1880’s and continued until the mid 20" century. Although
contaminant releases were no longer active after that time, continued filling activities further
dispersed these contaminants. However, no large scale activities capable of mobilizing
contaminants, or filling activities that add contaminant mass to the source areas have occurred at
the Site since the closure of the WWTP in the early 1990s.

The primary source of contamination at the upper bluff/filled ravine, Kreher Park, Copper Falls
aquifer and Chequamegon Bay is from the historic MGP operations. Contamination likely
resulted from discharge of waste tars generated from the carburetted water gas manufacturing
process. The tar material accumulated at the base of the ravine fill in the immediate area of the
MGTP facilities south of St. Claire Street and was dispersed throughout the inlet prior to filling at
Kreher Park.

The tar has migrated into the bay and contaminated the Chequamegon Bay area. The migration
of this material to the Copper Falls aquifer also occurred where the overlying Miller Creek
Formation is less plastic and hydrogeologic conditions allow downward flow conditions.  This
area is south of the alley behind the present NSPW service center.

Waste tars released during MGP operations migrated through the ravine fill and the buried clay
tile to the base of the former ravine. The source of the free-product at the seep was the MGP.
The tile was likely part of a sewer system installed contemporaneously during the early operation
of the MGP. A 1902 City of Ashland sewer ordinance required the underground discharge of
MGP wastes, and this pipe may have been installed as a result. However, the free-product mass
found south of St. Claire Street indicates this material was released at least in part and not
entirely captured by this pipe system. Following backfilling of the ravine, releases of free-
product likely continued through the clay tile pipe. This material migrated to the downstream
end of the tile, and likely connected to a second tile system identified during the 2005 RL.'" This
tile paralleled the bluff face and was traced to the location of an upstream inlet of a former open
sewer identified at the west side of Kreher Park. Once the open sewer was abandoned, free-
product then discharged through breeches in the pipe network, such as at the seep.

" The connection between these pipe systems was not identified during investigation activities.
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The source of free product (NAPL) to the sediments likely resulted from a combination of
effects. Direct discharge of wastes through the open ravine to the inlet prior to its filling is one
source. Discharges of wastes from the open sewer prior to its filling and abandonment constitute
another source. The wastes came primarily from the MGP, and potentially from other upland
locations connected to the open sewer. Additionally, based on the distribution of NAPL in the
sediments other discharge points in addition to the open sewer could be present. It is likely that
the distribution of this material has been affected by construction and filling activities that
continued following cessation of other lakefront operations.

The highest levels of VOC contaminants at Kreher Park are found at areas corresponding to
NAPL zones. These are comparable with levels near other NAPL zones at the upper bluft/filled
ravine and Copper Falls aquifers. The levels are consistent for both soil and groundwater.
Because of the high mobility and high solubility of the VOCs, the high permeability/flat
horizontal groundwater gradient has led to widespread VOC contamination in groundwater at
Kreher Park. However, these levels are generally an order of magnitude lower than samples
collected near the NAPL areas.

In contrast, the soil data from Kreher Park show the opposite relationship regarding PAHs, with
an order of magnitude increase in PAH levels across the majority of the park compared to the
upper bluff/filled ravine. The PAHs are less mobile and less soluble compared to the VOCs,
degrading more slowly. This chemical behavior combined with the physical characteristics in
the fill material have created conditions for the PAHs to remain present and at similar levels in
the fill since they were first released. The highest levels are most pronounced in the area of the
former coal tar dump. Another potential source is the off-loading of fuel feedstocks for the MGP
and potentially for other raw materials to support lakefront industrial activity.

3.1.5 Conceptual Site Model

This section develops a conceptual site model (CSM) for the Site with regard to historical
perspective regarding current contaminant disposition. This overview builds upon the previous
information discussed to construct this model. The information presented is based on the
historical record gathered from maps, physical and forensic analyses, eyewitness accounts and
other documents. It is intended to provide a comprehensive interpretation of contaminant
sources and present conditions based on previously developed as well as the latest data
developed during the 2005 RI.

3.1.5.1  Historical Setting Summary

The MGP was constructed on the east flank of the former ravine in the mid 1880s.
Contemporaneously, lumber operations at the lakefront were active with the Pope, Barber and
Sutherland mills. The land on which these mills operated was reclaimed lakebed constructed
from logs and other wood materials rafted from the Apostle islands and the Arrowhead Region
of northern Minnesota. By 1901 the ravine was filled with locally available materials, which
may have included MGP waste, to the level of St. Claire Street, although it was still open to the
north. Filling continued at that time at the lakefront; much of the western portion of present day
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Kreher Park was filled and the open sewer was present. The John Schroeder Lumber Company
had begun its operations by this date. During this time the sewer network linking the open sewer
to the clay tile in the ravine was installed. This timeframe corresponds to the 1902 City of
Ashland ordinance forbidding the direct discharge to Chequamegon Bay of manufactured gas
plant wastes (gas, tar, as well as other liquid waste) except via an underground conveyance.
Eight years later, by 1909, much of the ravine had been filled, although the bluff face was
several feet south of its current location. Later records from 1923 show an expansion of the gas
plant with the addition of gas holders and tanks, and expansion of the sawmill and appurtenances
at the Schroeder facility. By 1946, Schroeder’s facilities remained, but active operations had
ceased in the late 1930s. The open sewer was still visible, and the MGP reached its maximum
output. By 1951, some of the MGP facilities remained (one holder), although it was no longer
operating. A large horizontal tank (propane) was present on the MGP plant site.'> At the
lakefront, the area of the open sewer had been filled, and the Schroeder facilities had been
removed. The shoreline had been altered/filled in the area of the former sawmill, and the coal tar
dump area was shown on historical maps.

The WWTP was constructed in the early 1950s and began operation in 1953, and was expanded
in 1973. During this time, the shoreline east of the WWTP was altered, and additional filling
occurred to extend the Prentice Avenue boat launch. The NSPW service center was constructed
in the late 1960s. The Ellis Avenue marina was later constructed in 1986. When investigation
for a second expansion of the WWTP found contamination in the area of the former coal tar
dump in 1989, the project was abandoned. The City later moved operations for the WWTP to
another location southeast of the City in 1992.

3.1.5.2  Contaminant Sources and Disposition

During the life of the MGP, releases of NAPL to the environment occurred. Records indicate
that a small quantity of this tar material was utilized for fuel or sold, but much was inadvertently
lost. The likely routes for discharge of tar is direct discharge of tar into the filled ravine prior to
installation of the 12-inch clay tile, and continuing releases to the clay tile pipe network/open
sewer when it was functional. It is possible that some of the tar material was entrained in plant
wastewater that was discharged to a sewer (e.g., the clay tile). Other tars and NAPL generated
as co-product in the gas manufacturing process (such as at holders or releases from fuel tanks)
discharged directly to the environment. This material migrated to the base of the ravine,
following complete backfilling of the ravine early in the life of the MGP. Other material
migrated to the Copper Falls aquifer. Wastewater and other incidental NAPL discharged to the
sewer were conveyed via the clay pipe network to the open sewer (located in Kreher Park) and
then the bay inlet.

"2 This tank and another smaller tank were serviced by underground lines which extended to a railcar loading
manifold located at the seep area. These operated during the late 1940s through the 1960s.
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In 1900, Schroeder Lumber began operation at the lakefront. It performed active sawmilling and
other lumber operations for more than three decades. The County acquired the lakefront
property in 1941; the City then acquired the property from the County in 1942.

Additionally, other industrial sources (such as rail car offloading of feedstocks and raw materials
for MGP and other industrial activities) may have caused or contributed to high levels of PAH-
rich contaminants at the Lakefront.

In 1947, continued releases of NAPL from the MGP were eliminated with cessation of its
operations. However, remnants of NAPL in the ravine continued to migrate via the clay tile to
the seep area, discharging to the surface during high flow (storms, etc.) conditions. Since this
time, NAPL and the associated groundwater plume in the Copper Falls aquifer continued to
migrate north. However, data from these investigations confirm that a potential stagnation or
convergence zone in the Copper Falls aquifer in the area of MW-2B(NET) has potentially
restricted further movement of the plume to the north (since 2000), the NAPL removal system
has removed a fraction (more than 10,250 gallons of product) of the NAPL and dissolved plume
mass.

In 1952, the City of Ashland began construction of the WWTP. During the construction, the
remnants of waste from the MGP and other potential sources at the Lakefront were likely
discharged to the bay to allow for installation of the new sewer network. The clay core wall was
installed to prevent groundwater infiltration into basement areas, and the pipe/sewer distribution
network to the new WWTP was constructed. The latter further damaged the earlier pipe network
connected to the former open sewer. Other construction actions that occurred after this time may
have further affected contaminant disposition. Since operations at the WWTP were relocated in
1992, no significant contaminant contribution action has occurred.

The residual contamination remaining in the ravine continued to discharge to Kreher Park via the
buried tile and fill material. Surface breakthrough was observed following rainfall events. The
tile investigation in 2001 crushed and removed much of the tile. The seep remediation in 2001
removed much of the surface contamination at the seep, replaced it with clean fill, and installed
EW-4 to capture residual contamination migrating through the seep into the mouth of the ravine.
This pathway has been subsequently removed and further migration through the ravine
controlled.

Contamination remaining at Kreher Park continues to migrate to the lake sediments from the
primary NAPL source areas (hot spots). The contaminants in the fill appear to be in dynamic
equilibrium with the sediments. NAPL sources in sediments near the shoreline appear to impact
near shore upland areas, as shown by historical monitoring of product levels near the north side
of the WWTP (TW-11) and shoreline water quality (PDB) data. These conditions are also
demonstrated by vertical gradient measurements between piezometers screened at the base of the
fill and water table wells at the shoreline.
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3.1.5.3  Summary

The above mentioned CSM corresponds with the historical findings and data developed since
investigations began at the Site. The zones of NAPL in the filled ravine, Kreher Park,
Chequamegon Bay and Copper Falls aquifer occurred through the transport mechanisms
described above. Contaminant loading to sediments potentially occurred from the day the MGP
began operation initially through direct discharge in ravine and later through clay tile, bluff pipe
and open sewer networks. Following filling and abandonment of the sewer system this pathway
was eliminated. However, the contaminant loading in the sediments continued through
groundwater/NAPL discharge into the lake. Later discharges of residual contamination at
Kreher Park by the City via culverts and construction activities likely occurred prior to and after
WWTP construction. The distribution of contaminants in sediments are only explained as
multiple discharge points. However, the primary source for the sediment contamination is likely
the former MGP. Additionally, the high levels of PAHs in soil at Kreher Park compared to the
upper bluff suggest the likelihood of a source at the Lakefront not exclusively caused by MGP
waste tars. These other potential sources include spills during rail car off loading of fuel
feedstocks and raw materials to support industrial activity, including the former MGP facility
and former lumber operations at the lake front.

3.2 Summary of Site Risks

3.2.1 Current and Future Site Use

Current and future uses of the Site include recreational users/visitors, residential (in established
residential areas on top of bluff near Xcel Energy office), fishers (both recreational and
potentially subsistence), and construction, maintenance and industrial workers. Trespassers are
also likely under current conditions in the abandoned WWTP area. Future use of the Kreher Park
portion of the Site does not include a residential scenario.

3.2.2 Risks to Human Health

The results of the human health risk assessment (HHRA) for Ashland/NSP Lakefront Superfund
Site (Site) in Ashland, Wisconsin (Site) indicate that seven exposure pathways result in
estimated risks that exceed U.S. Environmental Protection Agency’s (USEPA’s) target risk
levels (an incremental cancer risk [CR] of 10 to 10 and a hazard index [HI] < 1) and eight
exposure pathways result in estimated risks that are either equivalent to or exceed the Wisconsin
Department of Natural Resources’ (WDNR’s) threshold of (i.e., CR <1x10”and HI] < 1). These
exceedances are indicated below.

‘JRS November 21, 2008

3-13



Summary of the Remedial Investigation

Exceeds USEPA Threshold Exceeds WDNR Threshold
(CR>1x10" or HI >1) (CR >1x107° or HI >1)
Residents (Soil[0-3 feet and all soil depths] - Residents (Soil[0-3 feet and all soil depths] -
Cancer) Cancer)
— Residential Child (Soil — Noncancer)
Construction Worker (Soil [0-10 feet Construction Worker (Soil [0-10 feet
bgs]/Groundwater) bgs]/Groundwater)
Construction Worker (Trench Air) Construction Worker (Trench Air)
Adult Swimmer (Surface Water) Adult Swimmer (Surface Water)
Adult Wader (Surface Water/Oil slicks) Adult Wader (Surface Water/oil Slicks/Sediment)
Industrial Worker (Indoor Air) Industrial Worker (Indoor Air)
Subsistence Fisher (Biota) Subsistence Fisher (Biota)

HI: Hazard index for noncarcinogenic effects

These include estimates for the reasonable maximum exposure (RME) scenarios for potential
cancer risks and non-cancer risks. These conclusions are based on assumed exposures to soil in
the filled ravine area (for residential receptors) and the filled ravine, upper bluff and Kreher Park
area (for construction worker receptors), and to indoor air samples collected at NSPW Service
Center. Carcinogenic risks based on central tendency evaluation (CTE) scenarios indicate that
only the residential receptor exposure to soil (all soil depths to 10 feet bgs) are estimated to be at
a CR of 1x10™, the upper-end of the USEPA target risk range or greater than the WDNR
threshold. Noncarcinogenic risks for the residential receptor (for soil depths 0-1 foot and 0-3
foot bgs) and risks associated with the construction scenario are within acceptable levels.
However, residential receptor exposure to subsurface soil is not expected, given the current and
potential future land use of the Site. For this Site, residential risks associated with exposures to
surface soil (0 to 1 foot bgs) are within the target risk ranges.

Although the results of the HHRA indicate risks for the construction workers under the RME
conditions exceed USEPA’s target risk levels, the assumptions used to estimate risks to this
receptor were conservative and assumed the worst case. Given both the current and future land
use of the Site, it is unlikely that construction workers would be exposed to soil in the filled
ravine and Upper Bluff. The most likely scenario for the future construction worker is exposure
to soil within 0 to 4 feet below ground surface (bgs) at Kreher Park (a typical depth for the
installation of underground utility corridors), as most activities associated with the
implementation of the future land use would be associated with regrading, landscaping, and road
or parking lot construction.
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An HI of 3 was calculated for the general industrial worker exposure to indoor air pathway under
the RME conditions. This risk level is likely to be an overestimate because:

e It was estimated using the maximum detected concentrations as the concentrations at
points of exposure.

e [t was calculated based on USEPA default exposure parameters for the industrial
/commercial workers (i.e., an individual works at the Site for 8 hours per day, 5 days per
week, 50 weeks per year for a total of 25 years). The NSPW Service Center is used as a
warehouse; there is an office space inside the building, but used only on a part-time basis.

Cancer risks to subsistence fisher (finfish) are equivalent to the upper-end of the USEPA target
risk range, but greater than the WDNR threshold of a CR of 1x10”. Noncarcinogenic risk is
within acceptable limits for both USEPA and WDNR.

Risks to recreational children (surface soil) are equivalent to the WDNR risk threshold.
However, risks to adolescent and adult receptors exposed to surface soil are below the USEPA
acceptable risk range and below the WDNR risk threshold.

Risks to waders and swimmers (sediments), industrial workers (surface soil), and maintenance
workers (surface soil) are all within USEPAs target risk range of 10 to 10°® for lifetime cancer
risk and a target HI of less than or equal to 1 for non-cancer risk and are greater than the WDNR
threshold of 1x10” for lifetime cancer risk and a target HI of less than or equal to 1 for non-
cancer risk.

At the request of the Wisconsin Department of Health and family Services (WDHFS), risks were
also estimated for construction workers exposed to “oily materials” in groundwater via dermal
contact and swimmers and waders who may be exposed to oil slicks in surface water via
ingestion and dermal contact. Because no media-specific concentrations are available for either
scenario, risks were estimated using analytical data collected from the product stream from the
active NAPL recovery system for the Copper Falls aquifer or chemical-specific solubility values
detected in the DNAPL sample. Risks to construction workers exposed to “oily material” in
groundwater and adult swimmers and waders exposed to “oil slicks” in surface water is greater
than both the USEPA upper risk range (CR 1x10™ and HI of 1) and than WDNR threshold (CR
1x10° and HI of 1). However, it is important to note that there is much uncertainty associated
with estimating risks to oily material in groundwater or oil slicks in surface water. The primary
uncertainties are associated with the lack of established methodology for estimating this
exposure pathway.
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3.2.3 Risks to Ecological Receptors

The BERA concluded that the potential for adverse effects to ecological receptors other than
benthic macroinvertebrates was not sufficient to result in significant adverse alterations to
populations and communities of these ecological receptors. Unacceptable impacts to the benthic
macroinvertebrate community in aquatic portions of the Site are possible. Two lines of evidence,
bulk sediment chemistry and sediment toxicity testing, indicated that the probability of
impairment at the community level was likely.

However, the fact that hydrocarbons are sporadically released as sheens from Site sediment
during some high energy meteorological events or when disturbed indicates the potential for
impact to the benthic community that may not have been fully measured by the studies
conducted to support the RI. While there is no evidence that effects from these releases will lead
to impairment of populations and communities of these receptors inhabiting the waters of
Chequamegon Bay, the presence of this continuing source degrades the functioning of a healthy
aquatic community in the Site area.

In addition, if normal lakefront activities, i.e., wading, boating etc., were not presently
prohibited, the disturbance of sediments and concomitant release of subsurface contaminants of
potential concern (COPCs) would increase. This potentially could lead to greater impacts than
were measured during these RI/FS studies.

3.3 Calculation of Areal Extent and Volume of Contaminated Media

Based on site investigation results presented in the RI Report, subsurface contamination in the
upper bluff area is associated with the former gas holders and located in the filled ravine adjacent
to the former MGP building. The filled ravine south of St. Claire Street is currently occupied by
the NSPW service center/garage building and an asphalt covered court yard area. However, the
filled ravine extends to the north beneath St. Claire Street and a gravel covered NSPW storage
yard. The former ravine is filled with material consisting of a mixture of soil, ash, cinders, brick
and concrete debris, and minor amounts of glass and metal debris. DNAPL has been
encountered in the filled ravine in the vicinity of former gas holders south of St. Claire Street and
along the trace of a clay tile encountered at the base of the ravine north of the street. DNAPL
has also migrated into the underlying Copper Falls aquifer. The Copper Falls is a confined
aquifer underlying the low permeability Miller Creek Formation, which behaves as the confining
unit. DNAPL has migrated vertically in this area. The release to the Copper Falls is believed to
be located near the former MGP facility where the former ravine dissected this confining unit.

Kreher Park consists of a flat terrace of lakebed fill adjacent to the current Chequamegon Bay
shoreline. The impacted area of Kreher Park occupies approximately 11.5 acres and is bounded
by Prentice Avenue and a jetty extension of Prentice Avenue on the east, the Canadian National
Railroad on the south, Ellis Avenue and the marina extension of Ellis Avenue on the west, and
Chequamegon Bay on the north. The surface elevation of the park varies approximately 10 feet,
from 601 feet above MSL, to about 610 feet above MSL at the base of the bluff overlooking the
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park. The bluff rises to an elevation of about 640 feet above MSL, which corresponds to the
approximate elevation of the NSPW property. The lake elevation has historically fluctuated two
feet, from 601 to 603 feet above MSL. At the present time, the park area is predominantly grass
covered. A gravel overflow parking area for the Ashland Marina occupies the west end of the
property; the residual structures of a former miniature golf facility occupy the east end of the
site. The City of Ashland former waste water treatment plant (WWTP) and associated structures
front the shoreline on the north side of the property. Assuming an average thickness of 12 feet,
an estimated 223,000 cubic yards of fill material has been placed between Prentice and Ellis
Avenues.

The offshore area with impacted sediments is confined to a small bay created by the Prentice
Avenue jetty and marina extensions previously described. The affected sediments consist of lake
bottom sand and silts, mixed with and overlain by wood debris that originated from former log
rafting lumbering operations. The wood debris layer is up to six feet thick in areas, with an
average thickness of nine inches. Wood debris overlays approximately 95% of the impacted
sediment. Based on current data, the entire area of impacted sediments encompasses
approximately sixteen acres based upon a Preliminary Remediation Goal (PRG) for sediment of
9.5 ng PAH /g @0.415% OC.

The areal extent of soil, groundwater and sediment contamination has been identified based in
historic and RI Site Investigation results presented in the RI Report. For the purpose of
preparing this document, these results were used to estimate the areal extent of contamination be
media. The areal extent of contamination identified for soil, groundwater, and sediment is
shown on Figures 3-1, 3-2, and 3-3, respectively. The volume of contaminated media is
summarized in Table 3-1, and calculations are included in Appendix D1.

Remedial Action Objectives (RAOs) for the Site, included in Appendix A of the RI Report, can
be achieved by containing contaminants on-site, removing highly contaminated source areas, or
removing all contaminated media. Potential remedial alternatives evaluated for soil include
containment, limited removal of highly contaminated soil, and unlimited removal of all fill soil.
Potential remedial responses for sediment include: removal of all sediment to maximum depths
of four and ten feet with off-site disposal and/or containment within a CDF, and/or various
capping methods. Consequently volume calculations for these potential remedial responses are
also shown on Table 3-1, and calculations are included in Appendix D1.
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Table 3-1. Volumes and Areal Extent of Contaminated Media
c Volume c
Media (cubic yards) Assumptions
Soil
Upper Bluff Area
Areal extent of contamination at upper bluff where benzene
Upper Bluff 28.000 exceeds the NR 720 Residual Contaminant Level (RCL is
Area ’ approximately 1.72 acres, and thickness is 10 feet. (Includes soil
contamination beneath former MGP building).
Filled Ravine Areal extent of filled ravine is approximately 1.28 acres, and
20,700 . .
Volume thickness is 10 feet.
Filled Ravine - Unlimited Removal Volume (Unsaturated and Saturated Zones)
Filled Ravine 35.000 Areal extent south of alley is approximately 1.09 acres and
average depth of 20 feet.
Filled Ravine - Limited Removal Volume (Unsaturated and Saturated Zones
Former Gas Areal extent of contamination is 130 by 130 feet, and thickness
9,400 .
Holder Area is 15 feet.
Former Clay Areal extent of contamination is 75 by 10 feet, and thickness is 5
X 150
Tile Area feet.
Kreher Park
Kreher Park 224,600 érf;lfg)g‘ttent of all fill is approximately 11.6 acres and thickness
Unsaturated Areal extent of contamination is approximately 10.38 acres, and
Zone Soil 83,700 average thickness is 5 feet.
Volume
Saturated Zone 117.200 Areal extent of contamination is approximately 10.38 acres, and
Soil Volume ’ average thickness is 7 feet (includes the wood waste layer).
Former Coal Tar 4.800 Areal extent of contamination is 260 feet by 100 feet
Dump Area ’ (approximately 0.5 acres), and layer is 5 feet thick.
Groundwater
Upper Bluff 65,600 Areal extent of contamination is approximately 2.71 acres, and
Area saturated thickness is 15 feet.
Kreher Park 133,900 Areal extent of contamination is approximately 10.38 acres, and
saturated zone is 7 feet.
Copper Falls Upper Bluff | Areal extent of contamination is 6.9 acres, average thickness of
Aquifer 366,700 | 35 feet beneath Kreher Park, and 50 feet beneath upper bluff
Kreher Park | area.
133,500
Total 500,200
Sediment
Sediment 73,800 Approximate areal extent of contamination outside of CDF
exceeding 10 “footprint” is 10 acres. Estimate includes removal of all wood
g/g' waste and contaminated sediment in this area.
Sediment 78,000 Approximate areal extent of contamination is 16 acres, and
exceeding 10 includes removal of wood waste and all contaminated sediment
ng/g' to maximum depth of 4 feet.
Sediment 133,900 Approximate areal extent of contamination is 16 acres, and
exceeding 10 includes removal of wood waste and all contaminated sediment
ug/g' to maximum depth of 10 feet.

'For purposes of estimating sediment volumes the 9.5 ug PAH/g dwt was rounded to 10 ppm and it was assumed that the
concentration was on a dry weight basis. Due to the spatial distribution of sample locations, interpolation was used to
estimate the areal extent of contamination. Therefore, rounding to 10 ppm is not expected to result in a significant
underestimate of the contaminated sediment volume.
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3.3.1 Soil

Soil contamination was identified at the upper bluff area, primarily in the backfilled ravine, and
throughout the Kreher Park fill soil (see Figure 3-1). Benzene was used to conservatively
approximate the lateral extent of soil contamination because it has a low clean up standard and is
the most frequently occurring VOC constituent in free product waste generated at the former
MGP facility. Based on the benzene exceedances of residual contaminant level (RCL) per ch.
NR 720, Wisconsin Administrative Code (WAC), the areal extent of contamination in the upper
bluff area encompasses approximately 2 acres. Assuming an average thickness of 10 feet, this
yields 32,600 cubic yards of contaminated soil in the upper bluff area However, as shown in
Figure 3-1, soil contamination underlies the NSPW facility buildings (including the former MGP
building), parking lots, and St. Clair Street. Approximately 1.28 acres of this 2 acre area is
underlain by the filled ravine. Assuming an average thickness of 20 feet, the filled ravine
contains an estimated 41,300 cubic yards of fill material.

The lakebed fill/land at Kreher Park between Prentice and Ellis Avenues occupies approximately
11.6 acres. Assuming a thickness of 12 feet, approximately 224,600 cubic yards of fill material
was placed in this former lakebed area to create the existing lakefront area. As with the upper
bluff area, benzene was used to conservatively estimate that the lateral extent of soil
contamination at the lakefront includes approximately 10.38 acres of Kreher Park.
Contaminated soil at Kreher Park underlies a layer of clean fill that ranges in thickness from two
feet at the former coal tar dump area to five feet across the remainder of the park. The surface of
the park is approximately 5 feet above lake level. Assuming an average thickness of 5 feet, this
yields approximately 83,700 cubic yards of unsaturated zone fill soil at Kreher Park.
Comparatively, an average thickness of 7 feet yields approximately 117,200 cubic yards of
saturated zone fill material.

Potential remedial alternatives for soil evaluated in Section 6.3 focused on the removal of areas
with the highest levels of contamination to achieve RAOs. As described in Section 3.1.3 above,
these include areas where DNAPL is encountered. At the upper bluff area, this includes an area
approximately 130 feet by 130 feet located beneath the central portion of the NSPW service
center and adjacent courtyard area; former gas holders for the former MGP were located in this
area. Removal south of St. Claire Street will include the excavation of unsaturated and saturated
zone soils to a depth between 12 and 15 feet for an area approximately 130 feet by 130 feet,
yielding between 7,600 to 9,400 cubic yards. Additionally, removal north of St. Claire Street
will include the excavation of saturated zone soil from the bottom five feet of the filled ravine
where the clay tile and NAPL were encountered. At the surface, this excavation area will be
approximately 30 feet by 75 wide; at the base of the ravine contaminated soil will be removed
from a zone 5 to 10 feet wide, 75 feet long, and 5 feet thick. An estimated 75 to 150 cubic yards
of NAPL contaminated soil will be removed from the base of the filled ravine.

At Kreher Park, the highest levels of soil contamination encountered above the saturated wood
waste layer in the former “coal tar dump area.” This area is approximately 260 by 100 feet.
Assuming an average depth of 5 feet, there is an estimated 4,800 cubic yards of contaminated
soil in this area.

‘JRS November 21, 2008

3-19




Summary of the Remedial Investigation

3.3.2 Groundwater

Groundwater contamination was identified in the perched aquifer overlying the Miller Creek
formation and in the underlying Copper Falls aquifer. As shown on Figure 3-2, the areal extent
of shallow groundwater contamination at the upper bluff area and at Kreher Park is similar to the
areal extent of soil contamination (see Figure 3-1.) Compared to shallow groundwater
contamination, the areal extent of contamination in the Copper Falls is more extensive at the
upper bluff area, but less extensive at Kreher Park. Benzene was used to conservatively
approximate the lateral extent of groundwater contamination because it has a low clean up
standard and is the most frequently occurring VOC constituent in free product waste generated at
the former MGP facility. Based on benzene Enforcement Standard (ES per ch. NR, 140 WAC
exceedances), the areal extent of shallow groundwater contamination encompasses almost 3
acres in the upper bluff area and over 10 acres at Kreher Park. The plume in the underlying
Copper Falls aquifer is almost 7 acres in size.

Assuming an average thickness of 15 feet, this yields a volume of 65,600 cubic yards of
contaminated saturated media (groundwater) in the upper bluff area. Assuming an average
thickness of 7 feet, this yields 129,900 cubic yards of contaminated saturated media at Kreher
Park. There is an estimated 500,200 cubic yards of contaminated saturated media for the Copper
Falls aquifer. This estimate assumes an average plume thickness of 50 feet in the upper bluff
area and 35 feet beneath Kreher Park. The actual volume of contaminated groundwater will be
less than the volume of saturated media

3.3.3 Sediment

The areal extent of sediment contamination is shown on Figure 3-3. Laboratory results and
sample coordinate data for sediment samples were incorporated into geographic information
system (GIS). Using ArcGIS, the areal extent of contaminated sediment was first calculated for
total PAH concentrations exceeding 10 ppm dry weight (dwt)". Approximately 16 acres of the
Site contains total PAH concentrations in excess of 10 ppm. The volume of sediment in the 16
acres was then calculated for contamination up to maximum depths of 4 and 10 feet. Total PAHs
exceeding 10 ppm include an estimated 77,800 cubic yards of sediment between 0 and 4 feet,
and an estimated 133,900 cubic yards of sediment up to a maximum depth of 10 feet. All
volume estimates include wood waste overlying and mixed with the contaminated sediment.

' For purposes of estimating sediment volumes the 9.5 ug PAH/g dwt was rounded to 10 ppm and it was assumed
that the concentration was on a dry weight basis. Since the volume of contaminant mass increases as the clean-up
standard declines this may result in an underestimate, however, the difference between 9.5 and 10 ppm is likely
insignificant when estimating volumes for such a large area. In addition the data do not support any greater accuracy
in estimating the volume for purposes of FS cost estimates.
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4.0 Results of SITE Program Demo/Treatability Studies

4.1 SITE Program Demo

In collaboration with NSPW, EPA conducted a Superfund Innovative Technology Evaluation
(SITE) technology demonstration project at the former MGP site. Participants in the
demonstration include NSPW, USEPA (Region 5), WDNR, USEPA’s Office of Research and
Development’s National Risk Management Laboratory (NRML) based in Cincinnati, Ohio, and
EPA’s Technology Innovation and Field Services Division (TIFSD) based in Washington, DC.
The technology evaluated is In Situ Chemical Oxidation (ISCO) process using Cool-Ox provided
by collaboration between DCI Environmental Remediation Contractors and DeepEarth
Technologies, Inc. (DCI/DTI). The field demonstration was completed between November 2006
and February 2007. A report prepared by EPA describing completed activities and results has not
been finalized at this time.

ISCO is one of the most prevalent technologies currently in use to address deeper subsurface
contamination.  Despite the extent of use, ISCO has been described by experts as
‘developmental’ and ‘innovative’. A different chemical oxidant has been used at full-scale at
least one other former MGP site in Wisconsin, and a pilot-scale project involving activated
persulfate was completed at a former MGP in Maryland with promising results. The Cool-
Ox™technology is currently undergoing pilot-scale evaluation at a former MGP site in Illinois.
Given promising lab and field results using both Cool-Ox" and other ISCO products, EPA’s
SITE program determined that there was sufficient promise to proceed with the demonstration.
Field-scale deployments allow evaluation of the ability of the vendor to deliver active agents to
achieve adequate contact with the contaminants.

The Cool-Ox® process relies upon a tailored mixture, an important component of which is an
aqueous suspension of solid peroxygen compounds. Theoretically this suspension results in a
slow, protracted release of hydrogen peroxide. Through a number of chemical processes, the
hydrogen peroxide generates components which attack and destroy VOC and PAH compounds.
This process can also result in the generation of oxygen which enhances the biological
degradation of the target contaminants.

The SITE Demonstration

USEPA prepared a detailed Quality Assurance Project Plan (QAPP) covering all aspects of the
technology demonstration. The SITE demonstration was completed in two areas. These
included fill soils in the MW-15 well nest area, where an early gas holder was located, and the
deep Copper Falls aquifer at the MW-13 well nest area, where NAPL is being removed via a
free-product recovery system.

At the MW-15 area, the demonstration determined that large amounts of free product were
present in fill soil placed above the low permeability Miller Creek silty clay within the former
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holder wall. Field activities included soil sampling before and after injection of Cool-Ox”
reagent into this zone. Sampling analyses indicated that the NAPL was emulsified by the
reagent, but that high levels of NAPL within the holder wall minimized increases in microbial
populations that could result in bioremediation (injections outside the holder wall where
contaminant levels were lower conversely resulted in substantial increases in microbes).
Regardless, the NAPL within the holder wall underwent a change in chemical character resulting
in a less viscous, miscible material.

The emulsification results at the MW-15 area were also observed at MW-13. Injection of the
reagent at this area resulted in vigorous reactions observed at extraction wells. Although the
well points were sealed in the Copper Falls aquifer below the Miller Creek formation, bubbling
and frothing of the reacted NAPL with the reagent was observed following several injection
intervals. Most significantly, the rate of NAPL removal increased nearly four times over a two
month period following cessation of the demonstration.

Free-Product Recovery System — Post SITE Demonstration Findings

Between early February 2007, when the SITE injection program at the MW-13 well nest area
ended, and early April 2007, the rate of free-product recovery increased from approximately 1
gal/day to nearly 6 gal/day. For the subsequent eight months, between April and December
2007, the recovery rate slowly declined to its pre-SITE rate of about 1 gal/day. This same period
in the decline of the free-product recovery rate saw an increase in the total flows. Although
fluctuations in total flow were measured during these eight months (very dry conditions during
late summer/early fall corresponded to a decline in flow at that time), a notable flow increase
compared to the previous winter months was observed, primarily at EW-4. During the winter of
2007, the EW-4 weekly flows did not exceed 500 gallons; during the following spring through
fall period, the weekly flows increased to several thousand gallons.

Beginning in December 2007 through early March 2008, the conditions again reversed. High
free-product recoveries were measured compared to lower total flow rates.'* These conditions
are tabulated on Table 4-1 for each of the measurement dates (Summary of Free Product and
Groundwater Volumes Removed Since November 2006), and shown graphically on Figures 4-1
(Total Product Removed to Date) and Figure 4-2 (Weekly Pumping Summary). The slope of the
total product recovery curve steepens beginning February 2007, then flattens beginning April
2007 through November 2007. It then steepens through March 2008."”° Comparatively, the
weekly pumping summary shows the dramatic increase in the withdrawal at EW-4 beginning in
April 2007, corresponding to fluctuations in the flow from this well during the following spring-
fall, and then declines in the EW-4 flow December 2007 through March 2008. Tar recovery then
declined through May 2008 to less than one gallon per day, largely because of periodic system
shutdowns. From May 2008 through September 2008, recoveries increased to more than two

' The cumulative flow recovery from EW-1, EW-2 and EW-3, the three extraction wells screened in the Copper
Falls Aquifer, generally remains more constant throughout the year compared to the flows measured at EW-4.

' Table 4-1 shows a large measurement of free product recovery on March 10, 2008. Product had accumulated at
the base of the oil-water separator for several weeks before being conveyed to the storage tank.
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gallons per day. Although fluctuations in total flow during this period occurred because of
variations in precipitation and the resultant influence from EW-4, overall flow from the three
extraction wells screened in the Copper Falls aquifer has remained essentially constant during
this period. (See Figure 4-2).

This data suggests that the Cool-Ox ISCO process caused a definite improvement in free-product
recovery. The injection may have caused changes in free-product chemistry, surfactant effects
and increases in formation permeability (via hydraulic fracturing), and/or combinations of these
conditions, and enhanced total recovery. The data also implies that increases in flow from EW-
4, screened in the filled ravine, tend to “mask” free-product recovery from the Copper Falls
aquifer. Consequently, this data will be essential to optimize the design for a future ISCO
program and enhanced recovery system if this method is selected for remedial action on the
Copper Falls aquifer.

Table 4-1 Summary of Free Product and Groundwater Volume Recovered Since November 2006

Cumulative
Cumulative . Volume of Cumulative .
Volume of (SN ETG Groundwater Volume of (ST
Date Free Product VAo O Removed from Groundwater VLI G LG
Free Product Groundwater
Removed Removed (Ibs) Wells EW-1, Removed from Removed (gals)
(gals) EW-2, EW-3 well EW-4 (gals)
(gals)

29-Nov-06 8,273.0 72,447 1,136,723 346,077 1,482,800
06-Dec-06 8,277.1 72,483 1,138,386 346,415 1,484,800
11-Dec-06 8,281.1 72,518 1,140,343 346,657 1,487,000
19-Dec-06 8,285.2 72,554 1,144,773 346,927 1,491,700
27-Dec-06 8,293.4 72,626 1,152,915 347,385 1,500,300
03-Jan-07 8,297.4 72,661 1,158,558 347,742 1,506,300
09-Jan-07 8,301.5 72,696 1,163,598 348,202 1,511,800
18-Jan-07 8,309.7 72,768 1,169,548 348,953 1,518,500
22-Jan-07 8,313.7 72,803 1,173,360 349,240 1,522,600
01-Feb-07 8,321.9 72,875 1,182,142 349,959 1,532,100
08-Feb-07 8,338.2 73,018 1,186,156 350,444 1,536,600
15-Feb-07 8,358.6 73,196 1,191,766 350,834 1,542,600
21-Feb-07 8,370.8 73,303 1,195,200 351,100 1,546,300
01-Mar-07 8,383.0 73,410 1,199,427 351,473 1,550,900
06-Mar-07 8,383.0 73,410 1,202,260 351,640 1,553,900
15-Mar-07 8,440.0 73,909 1,209,660 351,641 1,561,300
22-Mar-07 8,456.3 74,052 1,213,560 351,641 1,565,200
29-Mar-07 8,537.9 74,767 1,227,660 351,641 1,579,300
10-Apr-07 8,562.3 74,980 1,227,433 351,967 1,579,400
17-Apr-07 8,619.4 75,480 1,232,571 367,329 1,599,900
23-Apr-07 8,664.2 75,873 1,229,536 377,664 1,607,200
30-Apr-07 8,709.0 76,265 1,231,877 387,623 1,619,500
09-May-07 8,729.4 76,444 1,236,096 398,904 1,635,000
15-May-07 8,766.1 76,765 1,243,207 403,393 1,646,600
23-May-07 8,843.5 77,443 1,252,542 403,758 1,656,300
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Results of SITE Program Demo/Treatability Studies

Table 4-1 Summary of Free Product and Groundwater Volume Recovered Since November 2006

Cumulative
Cumulative . Volume of Cumulative .
Volume of Cuinutbiiiy Groundwater Volume of (S
Date Free Product VIO ! Removed from Groundwater Ve ol
Free Product Groundwater
Removed Removed (Ibs) Wells EW-1, Removed from Removed (gals)
(gals) EW-2, EW-3 well EW-4 (gals)
(gals)

30-May-07 8,855.7 77,550 1,257,605 412,795 1,670,400
05-Jun-07 8,880.2 77,764 1,261,410 416,990 1,678,400
11-Jun-07 8,896.5 77,907 1,265,114 419,945 1,685,059
19-Jun-07 8,912.8 78,050 1,267,664 422,336 1,690,000
25-Jun-07 8,933.1 78,227 1,271,172 426,771 1,697,943
05-Jul-07 8,945.4 78,335 1,278,051 430,249 1,708,300
12-Jul-07 8,969.8 78,549 1,281,828 431,673 1,713,501
20-Jul-07 8,982.0 78,656 1,290,577 433,771 1,724,348
16-Aug-07 9,153.2 80,155 1,305,010 437,790 1,742,800
20-Aug-07 9,153.2 80,155 1,307,902 440,198 1,748,100
29-Aug-07 9,165.4 80,262 1,315,407 443,793 1,759,200
05-Sep-07 9,185.8 80,440 1,322,292 445,808 1,768,100
10-Sep-07 9,198.0 80,547 1,327,954 446,946 1,774,900
19-Sep-07 9,202.1 80,583 1,332,189 449,836 1,782,025
26-Sep-07 9,206.2 80,619 1,333,696 457,254 1,790,949
02-Oct-07 9,210.3 80,655 1,334,914 462,412 1,797,325
12-Oct-07 9,210.3 80,655 1,334,717 462,809 1,797,525
22-Oct-07 9,210.3 80,655 1,331,638 469,763 1,801,400
06-Nov-07 9,222.5 80,762 1,330,449 489,294 1,819,742
12-Nov-07 9,234.7 80,868 1,331,478 495,067 1,826,544
21-Nov-07 9,242.9 80,940 1,334,520 501,132 1,835,651
29-Nov-07 9,246.9 80,975 1,337,816 504,345 1,842,160
06-Dec-07 9,251.0 81,011 1,340,906 506,666 1,847,571
10-Dec-07 9,267.3 81,154 1,342,685 507,837 1,850,521
19-Dec-07 9,283.6 81,297 1,346,224 510,677 1,856,900
27-Dec-07 9,312.1 81,546 1,349,590 512,962 1,862,551
02-Jan-08 9,336.6 81,761 1,352,432 514,171 1,866,602
08-Jan-08 9,365.1 82,010 1,352,568 514,533 1,867,100
18-Jan-08 9,385.5 82,189 1,356,915 518,176 1,875,090
24-Jan-08 9,405.9 82,368 1,359,510 519,289 1,878,798
31-Jan-08 9,409.9 82,403 1,362,684 520,622 1,883,305
07-Feb-08 9,442.5 82,688 1,365,922 521,979 1,887,900
13-Feb-08 9,471.1 82,939 1,367,735 523,266 1,891,000
26-Feb-08 9,475.1 82,974 1,371,204 526,234 1,897,437
07-Mar-08 9,487.4 83,081 1,372,849 527,552 1,900,400
10-Mar-08 9,691.1 84,865 1,373,978 528,514 1,902,491
20-Mar-08 9,691.1 84,865 1,374,132 538,269 1,912,400
28-Mar-08 9,691.1 84,865 1,375,385 542,016 1,917,400
02-Apr-08 9,699.3 84,937 1,380,985 542,016 1,923,000
08-Apr-08 9,703.3 84,972 1,388,850 542,016 1,930,865
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Results of SITE Program Demo/Treatability Studies

Table 4-1 Summary of Free Product and Groundwater Volume Recovered Since November 2006

Cumulative
Cumulative . Volume of Cumulative .
Volume of Cuinutbiiiy Groundwater Volume of (S
Date Free Product VIO ! Removed from Groundwater Ve ol
Free Product Groundwater
Removed Removed (Ibs) Wells EW-1, Removed from Removed (gals)
(gals) EW-2, EW-3 well EW-4 (gals)
(gals)

14-Apr-08 9,707.4 85,008 1,393,168 542,016 1,935,183
21-Apr-08 9,711.5 85,044 1,409,516 542,021 1,951,537
29-Apr-08 9,715.6 85,080 1,418,809 548,709 1,967,517
07-May-08 9,715.6 85,080 1,495,927 554,298 1,980,224
13-May-08 9,719.6 85,115 1,427,167 557,668 1,984,834
21-May-08 9,727.8 85,187 1,427,250 559,351 1,986,600
29-May-08 9,731.9 85,222 1,425,839 567,573 1,993,411
05-Jun-08 9,731.9 85,222 1,425,306 573,325 1,998,630
10-Jun-08 9,731.9 85,222 1,421,474 579,600 2,001,073
17-Jun-08 9,740.0 85,293 1,414,903 591,898 2,006,800
24-Jun-08 9,764.5 85,508 1,414,108 597,692 2,011,800
30-Jun-08 9,780.8 85,651 1,411,785 604,744 2,016,529
09-Jul-08 9,801.1 85,828 1,410,159 611,441 2,021,600
16-Jul-08 9,805.2 85,864 1,408,756 616,844 2,025,600
24-Jul-08 9,829.7 86,079 1,407,392 622,081 2,029,473
30-Jul-08 9,854.1 86,293 1,406,859 625,208 2,032,067
07-Aug-08 9,878.6 86,507 1,408,044 627,256 2,035,300
13-Aug-08 9,886.7 86,578 1,408,829 629,071 2,037,900
20-Aug-08 9,898.9 86,685 1,411,104 630,296 2,041,400
26-Aug-08 9,964.2 87,257 NA | reading not taken | reading not taken
04-Sep-08 10,159.8 88,970 1,428,551 631,949 2,060,500
10-Sep-08 10,184.3 89,184 1,435,303 632,497 2,067,800
17-Sep-08 10,184.3 89,184 1,444,350 633,150 2,077,500
24-Sep-08 10,245.4 89,719 1,452,349 633,751 2,086,100
01-Oct-08 10,257.6 89,826 1,460,522 634,278 2,094,800
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4.2  Cap Flux Testing

Cap flux testing was conducted to evaluate the potential for transport of PAHs, VOCs, and
NAPL in contaminated sediment. The full report, which was submitted to USEPA on August 8,
2007, is included as Appendix B1.

Cap flux testing indicated that transport of PAHs, VOCs, and NAPL can potentially occur via
the following processes:

e Migration within pore spaces caused by consolidation under the weight of a cap;

o Diffusion;

e Adsorption to bubbles resulting from microbial metabolism (ebullition); and

e Advection from upward water flow.
Because most of these transport processes are temperature dependent, testing was conducted
under conditions similar to those experienced at the Site during the summer as well as under
higher than ambient temperatures. These bench scale tests evaluated the effectiveness of various

size caps as well as a cap with a carbon mat layer. A report titled Cap Flux Testing Report is
included as Appendix B1.

The cap flux test evaluated contaminant transport under varying conditions using the following
flux columns:

e Accelerated environment without capping — This column was heated to an optimal
temperature for bacterial growth (35°C) to simulate the amount of bacterial activity that
would typically occur over a longer period of time at in-situ conditions.

o Standard environment without capping - This column was used as a standard to compare
performance of capped columns.

o Standard environment with a 1.5 ft sand cap and carbon mat.
o Standard environment with approximately a 3 ft sand cap.
o Standard environment with approximately a 5 ft sand cap.

e Standard environment with a 3 ft cap over a longer period of time - This column test was
completed in September 2007, this test and simulates activity over a longer period of time.

Columns used for this test were undisturbed core samples collected from areas of the Site known
to have contaminated sediment. A net upward head of 0.01-0.07 feet/foot was placed on all of
the test columns to simulate any potential head and transport resulting from the rise and fall of
water levels due to seiching.
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As part of the testing protocol the following were measured:

1) Consolidation of the sediment columns resulting from the weight of the cap.

2) Contaminants in water and gas that migrated through the columns and caps and were
collected at the top of the column.

3) Contaminants and NAPL that migrated through the columns and were adsorbed to glass
wool placed at the top of the columns.

4) Contaminants in the top and bottom six inches of the caps as well as in visibly
contaminated portions of the sediment core itself.

The results of the flux test indicated that low levels of both VOCs and PAHs were transported
through all of the caps and captured in the glass wool. However levels of these constituents
passing through the caps were one to two orders of magnitude less than in the uncapped column
and two or three orders of magnitude less than in the heated, uncapped column.

Visual evidence shows that NAPL in the form of black drops was transported to the glass wool
in the uncapped columns. However, this NAPL was not visible in the glass wool of the capped
columns and the presence of substantially lower PAHs and VOCs in the glass wool confirmed
that NAPL was not transported into the cap and that significant retention of PAHs and VOCs
was achieved during these tests

Only very low levels of the more water-soluble compounds such as of 1- and 2-methylnaphthalene
and naphthalene were able to pass though the caps in the dissolved phase under a significantly
greater upward flow than is expected at the Site.

Based upon analysis of the sand cap, with one exception, no PAHs or VOCs above 1 mg/kg were
transported to even the base of the cap in any column during the testing. The bottom of the cap
in the column with a 1.5 ft cap and a carbon mat had 1 mg/kg total PAHs. It is possible that this
is an artifact as the duplicate sample from this stratum had 0.632 mg/kg total PAHs.

The absence of contaminants in the gas and in the sand cap indicates that it is likely low levels of
contaminants were transported with the water that was used to provide the upward flow gradient.
Some contaminants were apparently adsorbed onto the glass wool as they passed through and
came into contact with it, the remainder passed through the glass wool and remained in the
water.

Overall, results of this cap flux test indicate that even under conditions more favorable to
transport than what would be found at the Site, i.e. tests having significant groundwater
upwelling, all of the caps were effective in eliminating or substantially reducing the transport of
contaminants and NAPL. Based upon the results of this test it is also expected that the presence
of organic carbon or some other absorptive material in the capping material would further reduce
transport of any contaminants. Additionally, actual temperatures in the Site sediment would be
less conducive to bacterial metabolism than the temperatures under which these tests were
conducted and as a result gas generation rates would be less.
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4.3 Bench Scale Air Emissions Testing

Bench Scale Air Emission testing and dispersion modeling was conducted on selected sediment
and soil samples collected from the Site following the USEPA-approved February 2007
Treatability Study Work Plan. The full report, which was submitted to USEPA on September
18,2007, is appended as Appendix B2.

Sediment samples for this assessment were collected in the part of the Site in Lake Superior at
several nearshore locations (Areas 1, 2, and 2A); one soil sample was collected from an upland
location (Area 4) (See Appendix B2). Emissions testing on the sediment samples was designed
to simulate potential PAH and VOC emission rates associated with dredging operations,
sediment dewatering and sediment treatment. Emissions testing conducted on soil from Area 4
was intended to simulate potential PAH and VOC emission rates associated with saturated soil
exposure during excavation

Air dispersion modeling based upon the results of the emissions testing was conducted to
evaluate how volatilized contaminants would be dispersed under scenarios developed to simulate
remedial activities. In particular, modeling was conducted to determine whether receptors
outside of the immediate Site area would be exposed to levels of volatile emissions that
exceeded risk-based air quality criteria during remedial activities. The USEPA AERMOD
model (version 07026) was used for this modeling assessment.

Sediment from each area was homogenized and split into batches to test sediment under three
conditions:

1) Exposed sediment;
2) A 10% solids by weight slurry; and
3) A 1% solids by weight slurry.

The slurry mixtures were tested both while being mixed and while quiescent to simulate both
active dredging operations and periods of inactivity. Air emissions and sediments were analyzed
for 18 VOCs and 27 PAHs. Particular interest was given to benzene, naphthalene,
I-methylnaphthalene, and 2-methylnaphthalene based upon their sediment concentrations and
their potential health effects.

Initial analysis found Area 2A to be the most highly contaminated with PAHs and Area 4 to be
the most highly contaminated with VOCs. In general, emission rates increased with increasing
% of solids and decreased with elapsed time. The highest emission rates were from exposed
sediment or mixed 10% solids slurry at the start of the testing runs. Area 2A had the highest
overall emission rates.

Odor analysis was conducted on the 10% solids mixed slurry from both Area 2 and 2A to
determine the potential for odor impacts resulting from dredging operations. Odor concentrations
increased over time, with maximum odor concentrations occurring during the 6-22 hour time
interval.
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Air dispersion modeling results indicated that, under several of the remedial scenarios, receptors
outside the Site work area would be exposed to naphthalene and benzene above health risk
levels. The model predicted that under the worst case condition a much larger area outside of the
immediate work area would be above the benzene standard than the area where naphthalene
standard was exceeded. Results of the modeling, including detailed information on predicted
atmospheric concentrations compared to health risk levels are provided in Appendix B2

Similarly, modeling of odor dispersion indicated odor detection units above one odor unit would
be experienced beyond the immediate Site work area under some remedial scenarios.

In general, dispersion of volatile contaminants and odor was less for Remedial Alternative 2 (a
Confined Disposal Facility) than for Remedial Alternative 3 (Dredge-Cap) or Alternative 4
(Dredge All).

4.4 Multiphase Flow and Consolidation Testing

This report presents the results of the Multiphase Flow and Consolidation Testing, one of several
treatability studies recommended in the Candidate Technologies and Testing Needs Technical
Memorandum [Treatability Studies Memorandum (Task 6 of the SOW): URS 2006] that was
originally submitted to USEPA on September 22, 2006 and approved on February 21, 2007. This
test is a type of triaxial test setup known as a Seepage Induced Consolidation (SIC) test. The
purpose of this testing is to provide data to be used for evaluating the technical implementability
of capping and disposal technologies. The SIC setup was especially designed for very soft
sediments to determine multiphase flow and consolidation properties of the sediments at low and
medium high stress levels. The full report, which was submitted to USEPA on October 26,
2007, is appended as Appendix B3.

As explained in the introduction to the report, the SIC test works by subjecting a test sample to a
constant downward flow rate and measuring the hydraulic pressure differential over the sample.
As the stress is applied in this way, the pore fluid is expelled and consolidation occurs resulting
in permeability changes within the sediment. These changes can be used to determine the:

1) Compressibility of the sediment;

2) Permeability of the sediment for gas (bubbles), water and non aqueous phase liquids
(NAPL);

3) Threshold flow rate necessary to mobilize NAPL;

4) Threshold for air entry into the interstitial spaces which can then be used to evaluate the
probability for gas bubble growth (ebullition); and

5) Amount of fluid released upon consolidation.

These characteristics can then be used as inputs to a model (the DELCON model) to predict the
behavior of gas, fluid and NAPL in the underlying sediment during capping and during the
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period that underlying sediments are being consolidated by the cap. The cap can either be one
that is applied subaqueously to in-place sediments or a cap applied to sediments after they have
been deposited in a confined disposal facility (CDF).

The sediments used for this testing were collected by coring from a representative area of the
Site known to be contaminated with polycyclic aromatic hydrocarbons (PAHs), volatile organic
carbons (VOCs) and NAPL.

The SIC test was conducted using water, air (nitrogen) and NAPL (diesel fuel) as boundary
conditions. Water, air and diesel fuel were forced through the sediment sample in separate tests
and various measurements such as pressure, displacement and temperature were made.

A numerical model (DELCON) then was used to simulate the behavior of the sediments under a
hypothetical subaqueous or CDF cap. In addition to the data developed in the SIC test
supplemental data on the characteristics of Site sediment were used to “populate” the model.
Characteristics of Site geology, bathymetry and stratigraphy also were incorporated into the
model. Lastly, deposition rates of contaminated material and capping material for various
remedial alternatives as well as the properties of sand that will be used as cap material grain
(particle) size distribution, minimum and maximum porosity, etc., were provided.

The DELCON model was used to simulate sediment behaviour under two remedial alternatives:
dredging and disposal into a CDF (SED 2) and placement of a subaqueous cap (SED 3). Results
of the DELCON model indicated:

1) Under the CDF remedial scenario there would be relatively rapid consolidation of the
wood layer under the CDF because wood waste is cohesionless material. Virtually all
consolidation/settlement of cohesionless materials is expected to occur during
construction and placement of fill.

2) Only a small amount of consolidation in the Miller Creek clay layer under the wood layer
will occur, but that will take place relatively rapidly (within the first five years).

3) Ebullition (gas release) in the underlying wood layer during the consolidation period is
possible, however, conditions would no longer favor gas releases after the relatively rapid
consolidation of the wood layer and the dredged slurry layer that would take place during
the slurry deposition and cap placement time, say 180 days.

4) There would be no NAPL displacement expected from filling the CDF and subsequent
consolidation since the predicted pore water discharges through the top layer of the
dredged sediment are much smaller than are needed to mobilize NAPL.

5) Settlement consolidation after mechanical dredging under the CDF scenario was
predicted to be almost the same as for the hydraulic dredging scenario because of the
rapid consolidation of the wood layer beneath the CDF. Assuming the same depth CDF
cap, settlement of the mechanically dredged material would be approximately 0.2 ft more
than for settlement after hydraulic dredging.
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6) Simulation of remedial scenario that includes dredging approximately 4 feet and then
placement of a subaqueous cap, indicated that there would be virtually no consolidation
of the native sediment given that the level cap re-establishes original bathymetry. Under
this remedial scenario the discharges of pore water during capping are not sufficient to
mobilize NAPL, nor should the capping result in gas releases substantially greater than
what may presently occur.
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And To-Be-Considered (TBC) Criteria

5.0 Identification of Applicable or Relevant and Appropriate
Requirements (ARARs) and To-Be-Considered (TBC) Criteria

5.1 Introduction

Section 121(d) of CERCLA requires that remedial actions undertaken pursuant to CERCLA
comply with or otherwise attain legally applicable or relevant and appropriate standards or
requirements (ARARs) where such compliance is technically practicable. While not legally
binding, consideration is also to be given to TBCs. ARARs and TBCs are the statutes,
regulations, ordinances, and guidance, relating to all aspects of the GRAs contemplated in this
FS. Remedial alternatives considered in this Technical Memorandum must meet, insofar as
practical, the requirements of the ARARs and must consider the interests advanced by the TBCs,
including:

e Air, groundwater, surface water quality and residual soil concentration standards,

o Waste handling, storage, transfer and disposal, permitting and siting, requirements
and limitations,

e Operating parameters,

o Health and safety requirements, and

e Monitoring requirements.

The identification of ARARs and TBCs depends on the media, COPCs, site-specific
characteristics, and the technologies employed during remediation. ARARs are those cleanup
standards or controls that are promulgated under state or federal law that specifically address a
hazardous substance, pollutant or contaminant, action, location or other situation at a site. A
requirement may be “relevant” but may not be “appropriate” to apply for various reasons, and
therefore, not well suited for the site. ARARs and TBCs can be chemical-, action- or
location-specific requirements. The three types of ARARs are described below.

Chemical-specific ARARs are usually health or risk-based numerical values or methodologies
which, when applied to site-specific conditions, define acceptable concentration limits of a
chemical that may be found in, remain in, or discharged to, the ambient environment. These
standards establish site remediation targets for the COPCs in the designated medium (e.g. water,
soil, sediment or air) because those standards are considered protective of human health and the
environment. Examples of chemical-specific ARARs include state and federal drinking water
quality standards.

Location-specific ARARs are “restrictions placed on the concentration of hazardous substances
or the conduct of activities solely because they are in a specific location.” (EPA 1988) Location-
specific ARARs place restrictions on remedial activities due primarily to the presence of
environmentally sensitive areas. Examples of location-specific ARARs include the standards
and requirements imposed for work conducted affecting wetlands.
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Action-specific ARARs govern the design, performance, or operational aspects of contaminated
materials management. Action-specific requirements “do not themselves determine the cleanup
alternative, but define how chosen cleanup alternatives should be achieved” (EPA 1988).
Examples of action-specific ARARs include establishment of safe concentrations of discharge of
materials during implementation of a remedial action.

ARARs and TBCs that may contribute to defining remedial alternatives for the Ashland/NSP
Lakefront Site are presented in Tables E-1 through E-3 in Appendix E. These tables contain
detailed information on the relevancy of the ARARs and the TBCs for each potential remedial

alternative by environmental media, soil (Table E-1), groundwater (Table E-2) and sediment
(Table E-3).

5.2 Chemical-Specific ARARs

Chemical-specific ARARs identified in the Alternatives Tech Memo are as follows:

e C(Clean Air Act

e C(Clean Water Act

e Resource Conservation and Recovery Act (RCRA)

e State of Wisconsin Groundwater Quality Standards - WAC Chapter NR 140

e State of Wisconsin Water Quality Standards- WAC Chapter NR 300

e State of Wisconsin Air Quality Standards - WAC Chapter NR 400

e State of Wisconsin Hazardous Substance Spill Law and Soil Cleanup Standards - WAC
Chapter NR 700

5.3 Location-Specific ARARs

Location-specific ARARs identified in the Alternatives Tech Memo are as follows:

e C(Clean Water Act

e Section 10 — Rivers and Harbors Act

e State of Wisconsin - WAC Chapter NR 1.05 and Wisconsin Statute 30.01
e State of Wisconsin Statutes Chapter 289

e State of Wisconsin Solid Waste Management — Beneficial Reuse Exemption WAC
Chapter NR 500.08
e State of Wisconsin Statutes Chapter 30
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5.4

Action-Specific ARARs

The principal action-specific ARARs that apply to the Ashland/NSP Lakefront Site are as
follows.

Action-specific ARARs identified in the Alternatives Tech Memo are as follows:

5.5

Clean Air Act

Clean Water Act

Comprehensive Environmental Response, Compensation and Liability Act (CERCLA)
Resource Conservation and Recovery At (RCRA)

Department of Transportation Rules for Hazardous Materials Transport

Occupational Safety and Health Administration (OSHA)

State of Wisconsin Requirements for Plans and Specification Submittal — WAC Chapter
NR 108

State of Wisconsin Environmental Policy Act - Sec. 1.11, Wis. Stats. and WAC Chapter
NR 150

State of Wisconsin Laboratory Certification and Registration Program — WAC Chapter
NR 149

State of Wisconsin Pollutant Discharge Regulations (WPDES) — WAC Chapter NR 200
State Stormwater Pollution Control Program - WAC Chapter NR 216

State of Wisconsin Water Quality Regulations — WAC Chapter NR 300

State of Wisconsin Air Pollution Control Regulations — WAC Chapter NR 400

State of Wisconsin Solid Waste Management Regulations - WAC Chapters NR 500
through 520

State of Wisconsin Solid Waste Management Regulations — WAC Chapter NR 500 and
Wisconsin Statute 289.43

State of Wisconsin Hazardous Waste Management Rules — WAC Chapter NR 600

State of Wisconsin Investigation and Remediation of Environmental Contamination —
WAC Chapter NR 700

State of Wisconsin Statutes Chapter 30

To Be Considered Information

TBCs can be grouped into chemical-, location-, and action-specific categories. Important laws,
regulations and guidance that are TBCs for the Ashland/NSP Lakefront site are listed below. A
complete discussion is presented in the Alternatives Tech Memo.

USEPA’s Contaminated Management Strategy
USEPA’s Contaminated Sediment Remediation Guidance
Agency for Toxic Substances and Disease Registry
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e Great Lakes Water Quality Initiative

e State of Wisconsin Interim Consensus Based Sediment Quality Guidance
e WDNR Dredge and Fill Requirements

e Federal Safe Drinking Water Act

e Great Lakes Water Quality Agreement

e Section 303(d) — Clean Water Act

e State of Wisconsin Water Quality Regulations - WAC Chapter NR 300
e WDNR Sediment Quality Assessment at MGP Guidance

e WDNR Management of Waste from Remediation of Manufactured Gas Plants
e WDNR Soil Cover Systems Guidance

e WDNR Soil Cleanup Levels for PAH Guidance

e WDNR Investigation Derived Waste Management Guidance

e  WDNR Groundwater Discharge Guidance

e Sediment Remediation Implementation Guidance

e Local Permits
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6.0 Development and Evaluation of Remedial Action Alternatives —
Soil

6.1 Remedial Action Objectives for Soil

RAOs are subject to the criteria evaluated in the FS. As described in the RAO Technical
Memorandum (URS 2007b) preliminary remedial action objectives for soil are as follows:

Protect human health by reducing or eliminating exposure (ingestion/direct
contact/inhalation) to soil having COPCs representing an excess cancer risk greater
than 10 as a point of departure (with cumulative excess cancer risks not exceeding
10°) and a hazard index (HI) greater than 1 for reasonably anticipated future land use
scenarios.

Ensure future beneficial commercial/industrial use of the Site and recreational use of
Kreher Park.

Protect populations of ecological receptors or individuals of protected species by
eliminating exposure (direct contact with or incidental ingestion of soils or prey) to
soil with levels of COPCs that would pose an unacceptable risk.

Conduct NAPL removal whenever it is necessary to halt or contain the discharge of a
hazardous substance or to minimize the harmful effects of the discharge to the air,
land or water.

Protect the environment by minimizing/eliminating the migration of contaminants in
the soil to groundwater or to surrounding surface water bodies.

The general goal of RAOs is to protect human health and environmental receptors at risk due to
the unacceptable concentrations of COPCs at the Site, which are summarized below.

Table 6-1A Remedial Action Objectives for Construction Workers (mg/kg)

) Carcinogenic Effects Noncarcinogenic Effects
Chemical - . .
CR =10 CR =10 CR=10 HI=0.1 HI=1.0

SVOCs
2-Methylnaphthalene NA NA NA 1.13E + 02 1.13E + 03
Benzo(a)anthrancene 2.01E + 00 2.01E + 01 2.01E + 02 1.06E + 04 1.06E + 05
Benzo(a)pyrene 2.01E-01 2.01E + 00 2.01E + 01 NA NA
Benzo(b)fluoranthene 2.01E + 00 2.01E + 01 2.01E + 02 NA NA
Dibenzo(a,h)anthracene 2.01E -01 2.01E + 00 2.01E + 01 NA NA
Indeno(1,2,2-cd)pyrene 2.01E + 00 2.01E + 01 2.01E + 02 7.06E + 03 7.06E + 04
Naphthalene NA NA NA 3.81E + 00 3.81E + 01
VOCs
Benzene 1.4E + 00 1.4E + 01 1.4E + 02 4.11E + 00 4.11E + 01
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Table 6-1B Soil Remedial Action Objectives for Residents (mg/kg)

) Carcinogenic Effects Noncarcinogenic Effects
Chemical . .
CR =10 CR = 10" HI=0.1 HI=1.0

SVOCs
Benzo(a)anthrancene 6.21E + 00 6.21E+ 01 NA NA
Benzo(a)pyrene 6.21E - 01 6.21E + 00 NA NA
Benzo(b)fluoranthene 6.21E + 00 6.21E+ 01 NA NA
Dibenzo(a,h)anthracene 6.21E - 01 6.21E + 00 NA NA
Naphthalene NA NA 1.70E + 00 1.70E + 01
VOCs
Benzene 737E+00 | 737E+01 | 1.80E + 00 1.80E + 01

6.2 Screening of Remedial Action Alternatives for Soil

6.2.1 Chemicals of Potential Concern — Soil

This evaluation focuses on VOCs and PAHs contained in MGP tar waste as the primary COPCs.
NAPL and inorganics associated with the fill soil are also considered in the screening of certain
process options for treatment.

6.2.2 Screening of Remedial Alternatives — Soil

Potential remedial alternatives that are capable of preventing direct contact with subsurface soil
contamination or reducing the toxicity and mobility of soil contaminants at the upper bluff area
and at Kreher Park are summarized in Table 6-2. Rationale for retaining or rejecting remedial
technologies are described in detail in the Alternatives Screening Technical Memorandum
included in Appendix Al. Those retained in the Alternatives Screening Technical Memorandum
are shown in bold in Table 6-2 and described in the following section.

Table 6-2 Summary of Soil Technologies Reviewed
(Alternatives shown in bold were retained in the
Alternatives Screening Technical Memorandum)

General
. Remedial Technolo Process Option
Response Action gy P
No Action None Not Applicable
Institutional PhySfca'l, engineering or legislative | Fencing o
restrictions Deed restriction
Controls s .
Legislative action
Monitored Natural Monitored Natural Attenuation Soil monitoring o
Recovery Groundwater monitoring
Containment Engineered Surface Barrier Installation of ch. NR 500 Cla}t Cap,
Geomembrane, or Geocomposite

URS

6-2

November 21, 2008




Remedial Alternatives For Soil

Table 6-2 Summary of Soil Technologies Reviewed
(Alternatives shown in bold were retained in the
Alternatives Screening Technical Memorandum)

General
Response Action

Remedial Technology

Process Option

Existing asphalt pavement and facility
buildings (upper bluff area)
Existing soil cover (Kreher Park)

Engineered Vertical Barrier

Sheet piling and/or slurry wall.
Concrete barriers
Natural barrier

Enhanced Bioremediation

Oxygen enhancement (air/ozone sparge)
Oxygen enhancement (with chemical oxidation)

Phytoremediation

Enhanced Rhizosphere Biodegradation
Hydraulic Control

Phyto-degradation

Phyto-volatilization

Soil Flushing

Cosolvent enhancement
Surfactant flooding

In-situ
Treatment

Soil Vapor Extraction (SVE)

Bioventing
Passive SVE
Active SVE

Chemical Oxidation

Ozone sparge
Hydrogen peroxide injection/mixing
Permanganate injection/mixing

Thermal Treatment

Radio Frequency/Electromagnetic Heating
Electrical Resistance Heating

Steam Injection

Hot Air Injection

Vitrification

Removal Excavation

Limited shallow excavation
Unlimited shallow excavation
Deep excavation with shoring

Disposal

On-site disposal
Off-site disposal

Thermal treatment

Asphalt batch plant mixing
Thermal desorption
Incineration

Vitrification

Ex-situ

Treatment Biological Treatment

Biopile treatment
Land spreading

Solidification /Stabilization

Bituminisation

Emulsified asphalt
Pozzolan / Portland cement
Sludge stabilization

Physical//Chemical Treatment

Soil washing
Chemical Oxidation
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6.3 Development of Remedial Action Alternatives for Soil

As described in Section 3.3.2, perched aquifer conditions are present above the Miller Creek
formation within fill soils at the upper bluff area and at Kreher Park. Saturated fill soil at the
upper bluff area is limited to the filled ravine. The thickness of the former “v-shaped” ravine is
variable; it is thickest along its axis, but thins perpendicular to its axis. The maximum thickness
of fill is approximately 28 feet at the mouth located at the crest of the bluff overlooking Kreher
Park, between 15 and 20 feet south of St. Claire Street, and less than 5 feet south of the alley
between St Claire and Lakeshore Drive. The water table is encountered within five feet of the
ground surface south of St. Claire Street, but at a depth over 10 feet on the north side of the
street. The location of the filled ravine is shown on Figure 6-1. (The filled ravine is also shown
on Figures 1-2, 1-3, and 3-1.)

Because in-situ treatment cannot be segregated between saturated and unsaturated zone
contaminants in the filled ravine, potential in-situ remedial alternatives for soil and shallow
groundwater contamination at the upper bluff were evaluated as potential remedial responses for
groundwater in Section 7.0. Containment using surface barriers was evaluated as potential
remedial responses for soil, and in combination with groundwater remedial responses. Limited
and unlimited removal alternatives at the upper bluff include both saturated zone and unsaturated
zone soils, and were evaluated as potential soil remediation alternatives because the lateral
extent of the filled ravine and contamination within the ravine is well defined. Excavation
alternatives include management of shallow groundwater seepage into excavations. Limited
removal includes the area within the filled ravine with the highest levels of contamination. This
includes removal of areas containing DNAPL, which are shown on Figure 3-7.

Kreher Park also consists of saturated and unsaturated zone fill material overlying the Miller
Creek formation. As with the upper bluff area, in-situ treatment cannot be segregated between
saturated and unsaturated zone soils. Groundwater is encountered at a shallow depth, and the
saturated zone is below lake level. Containment using vertical barriers, and in-situ treatment (for
saturated and unsaturated zone soils) were evaluated as potential remedial alternatives for
groundwater in Section 7.0. Containment using surface barriers was evaluated as a potential
remedial response for unsaturated zone soil, and in combination with potential groundwater
remedial responses. For the purpose of evaluating potential remedial alternatives for soil,
unlimited removal includes all saturated zone and unsaturated fill material used to construct
Kreher Park. Limited removal at the upper bluff area includes removal at DNAPL areas shown
on Figure 6-3A.

Conceptual designs for potential remedial alternatives for soil retained for screening and
evaluated in this report are presented in the following sections, and summarized in Table 6-3.
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6.3.1 Alternative S-1 - No Action

The National Contingency Plan (NCP) at Title 40 Code of Federal Regulations (40 CFR
§300.430(e)(6)) provides that the no-action alternative should be considered at every site.
Implementation of no further action consists of leaving contaminated soil in place; no
engineering, maintenance, or monitoring will be required. The “no action” alternative for soil
was retained as required by the NCP as a basis for comparing the other alternatives.

6.3.2 Alternative S-2 — Containment Using Engineered Surface Barriers

Surface barriers that would prevent direct contact with subsurface soil contamination include the
following:

e Asphalt cap;

e C(lay cap;

e Multi-layer cap with a minimum two-foot thick clay barrier, drainage layer, soil and
vegetated top soil cover; and,

e Multi-layer cap with geomembrane or equivalent (geocomposite fabric layer or GCL).

The locations of potential surface barriers at the upper bluff and at Kreher Park are shown on
Figure 6-2. Key elements of the conceptual design for the use of these engineered surface
barriers are as follows:

1. In the upland area the existing building and asphalt pavement will be repaired, upgraded
or replaced to improve the integrity of the barriers on the south side of St. Claire Street.

2. New asphalt pavement on the north side of St. Claire Street (NSPW storage yard) and at
Kreher Park (marina parking lot) could be installed as surface barriers for these areas to
replace existing gravel surfaces.

3. A RCRA class D (i.e., ch. NR 500, WAC) cap will be placed over the former coal tar
dump area. This will be an extension of the fine grained low permeability soil cap
installed in the adjacent former seep area (following the removal of contaminated soil) as
an interim response in 2002.

4. Existing fill soils covering the remainder of Kreher Park are currently preventing direct
contact with subsurface contamination. With respect to soil contamination, capping the
remainder of Kreher Park will be unnecessary to prevent direct contact with
contaminated soil because no VOC or SVOC contaminants exceed RAOs in fill soils..
However, partial and complete capping options for Kreher Park were evaluated as
potential groundwater containment remedial responses in Section 7.0.The former waste
water treatment plant is preventing direct contact with the subsurface contamination in

‘JRS November 21, 2008

6-5



Remedial Alternatives For Soil

that area.'® In the event that the building is removed, the area will be covered with a clay
cap or asphalt pavement to prevent direct contact with subsurface contamination.

5. Surface barriers will be periodically inspected and repaired or replaced as needed to
ensure they are performing as designed.

Surface barriers would not reduce contaminant mass or toxicity of contaminants remaining in
place, but they would prevent direct contact with contaminated soil and groundwater. Surface
barriers would also reduce infiltration minimizing the potential migration of contaminants from
the unsaturated zone to the saturated zone where contaminated soil is present. Consequently,
surface barriers were evaluated in combination with remedial responses for soil (described
below). Because surface barriers can also be used to reduce groundwater recharge from
infiltration, surface barriers as caps were also evaluated in combination with groundwater
remedial alternatives described in Section 7.3.

6.3.3 Alternative S-3 - Removal and Off-site Disposal

Removal consists of the excavation of contaminated soil with conventional earth moving
equipment. Off-site disposal consists of the transportation of excavated material to an off-site
landfill for disposal. Off-site disposal may include the selection of one or more existing landfill
facilities for disposal, or alternatively siting and constructing a landfill in the Ashland area in
accordance with ch. NR 500, WAC specifically for the disposal of material removed from the
Site. Removed material will include contaminated soil from the filled ravine at the upper bluff
area, contaminated soil from Kreher Park, and sediment dredged from the offshore inlet area
adjacent to the Park. A cost benefit analysis will be needed to evaluate the use of existing
landfills, or the construction of a landfill specifically for material removed from the site. Off site
disposal facilities will be evaluated in the design phase, and will depend on the cumulative
disposal volume of all material from the Site. Both limited and unlimited removal alternatives
for contaminated soil from the filled ravine and at Kreher Park were retained for evaluation as
potential remedial alternatives.

Significant contaminant mass can be removed by excavation. However, site conditions may
prevent the removal of all contamination exceeding RAOs by excavation. Residual soil and
groundwater contamination may remain following excavation activities. If residual
contamination remains above the RAOs, insititutional controls and/or natural attenuation and/or
other remedial action may be needed to achieve compliance with RAOs.. Direct contact with
residual soil and groundwater contamination can be prevented with asphalt pavement or clay
caps as surface barriers; using asphalt pavements as a surface barrier was also included to restore
site use to pre-remediation conditions.

' Potential risks associated with the former WWTP were evaluated in detail in the Human Health Risk Assessment.
Potential remedial responses for Kreher Park assume that these risks can be mitigated by restoration or
redevelopment of the facility in accordance with the City’s Waterfront Development Plan.

‘JRS November 21, 2008

6-6



Remedial Alternatives For Soil

Alternative S-3A - Limited Removal and Off-site Disposal

Limited removal involves the excavation of material from areas with the highest levels of
contamination. At the upper bluff area, this will require the removal of material from the two
areas in the filled ravine. The first and largest area is the former gas holder area on the south
side of St. Claire Street where NAPL has been encountered. The second and smaller area is at
the base of the filled ravine on the north side of St. Claire Street; NAPL was encountered at the
base of the ravine at this location in and around a former clay pipe encountered during a 2001
site investigation. The lateral extent of these limited removal excavations are shown on Figure
6-3A. If residual contamination remains above the RAOs, insititutional controls and/or natural
attenuation and/or other remedial actions may be needed to achieve compliance with RAOs. Key
elements of the conceptual design for limited removal at the upper bluff area are as follows:

1. Demolition of the center section of the NSPW service center for excavation south of St.
Claire Street will be required to access contaminated soil beneath the building at the
upper bluff area.

2. Removal of existing asphalt pavement in the alley and courtyard area will also be
required.

3. All shallow water table wells screened in the fill soil unit will be abandoned prior to
excavation. Piezometers screened in the underlying Copper Falls aquifer will be
protected during excavation and backfilling activities and remain in place for future use.

4. Removal will be limited to the excavation of soil containing NAPL, and the removal of
all buried structures (i.e. former gas holders south of St. Claire Street and the clay tile
north of St. Claire Street) at the upper bluff area.

5. Removal south of St. Claire Street will include the excavation of unsaturated and
saturated zone soils to a depth between 12 and 15 feet for an area approximately 130 feet
by 130 feet, yielding between 7,600 to 9,400 cubic yards.

6. Removal north of St. Claire Street will include the excavation of saturated zone soil from
the bottom five feet of the filled ravine where the clay tile and NAPL were encountered.
At the surface, this excavation area will be approximately 30 feet by 75 feet wide. An
estimated 75 to 150 cubic yards of NAPL contaminated soil will be removed from the
base of the filled ravine.

7. Deep excavations, or excavations completed near facility buildings may require shoring
to support sidewalls.

8. Groundwater seeping into the excavation will be collected, temporarily placed in storage
tanks, and treated by the existing on-site treatment system prior to discharge to the
sanitary or storm sewer. Discharge to the sanitary sewer system will require approval
from the wastewater treatment plant, and discharge to a storm sewer will require a
WPDES permit. .

9. Excavated material will be transported off site for disposal at an existing commercial
licensed landfill facility. As an alternative to using existing commercial off-site landfills,
a NR500 WAC landfill may be sited on property owned or purchased by NSPW for the
disposal of all material removed from the Site.

10. Site restoration will include backfilling excavated areas with clean fill material and
installation of new asphalt pavement as a surface barrier over the excavated area south of
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St. Claire Street. These surface barriers and existing facility buildings will prevent direct
contact and may achieve compliance with RAOs if residual soil contamination remains
above the RAOs. On the north side of St. Claire Street, fill soil (overlying NAPL
contaminated soil) will be returned to the excavation, and clean soil will be used as to
backfill the excavation to grade. Asphalt pavement will be then be placed over the entire
gravel covered storage yard as a surface barrier to prevent exposure to fill material left in
place on this side of the street. The existing street will be upgraded as needed to provide
a surface barrier for this portion of the filled ravine.

At Kreher Park, limited removal will require the excavation of approximately 4,800 cubic yards
of contaminated soil overlying the saturated wood waste layer at the former coal tar dump area.
The lateral extent of this excavation is also shown on Figure 6-3A. If residual contamination
remains above the RAOs, insititutional controls and/or natural attenuation and/or other remedial
actions may be needed to achieve compliance with RAOs. Key elements of the conceptual
design for limited removal at Kreher Park are as follows:

1. Site preparation will include clearing and grubbing of small trees and bushes near the
south side of the former coal tar dump area.

2. Clean fill soil overlying contaminated soil at the former coal tar area will be removed and
used as backfill material following the removal of contaminated soil above the saturated
wood waste layer.

3. Removal will include the excavation of unsaturated and saturated zone soils
approximately 5 feet thick for an area approximately 260 feet by 100 feet, yielding
approximately 4,800 cubic yards.

4. Groundwater seeping into the excavation will be collected, temporarily placed in storage
tanks, and treated by the on-site treatment system prior to discharge to the sanitary or
storm sewer. Discharge to the sanitary sewer system will require approval from the
wastewater treatment plant, and discharge to a storm sewer will require a WPDES permit.

5. Excavated material will be transported off site for disposal at an existing licensed landfill
facility, or as an alternative to using an existing off-site landfill, a ch. NR500 landfill may
be sited on property owned or purchased by NSPW for the disposal of all material
removed from the Site.

6. Site restoration will include backfilling with clean fill material, and installation of a new
RCRA Subtitle C or D (NR 500) cap over the excavated area.

With the exception of the former coal tar dump area no RAOs were exceeded in unsaturated
zone soil at Kreher Park. Existing fill soils covering the remainder of Kreher Park are currently
preventing direct contact with LNAPL contamination in the underlying saturated wood waste
layer. The former waste water treatment plant also prevents direct contact with subsurface
materials. In the event that the building is removed, the area will be covered with a clay cap or
asphalt pavement to prevent direct contact. Using surface barriers as caps that prevent
infiltration and direct contact are evaluated as potential groundwater remedial alternatives in
Section 7.3.

Alternative S-3B - Unlimited Removal and Off-site Disposal
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Unlimited removal will consist of the removal of all fill material and contaminated soil above
RAOs. At the upper bluff area, this will require the excavation of all fill material from the filled
ravine north from the alley between Lake Shore Drive and St. Claire Street. The lateral extent of
the unlimited removal option for the filled ravine is shown on Figure 6-3B. Key elements of the
conceptual design for unlimited removal at the upper bluff area are as follows:

1.

Demolition of the center section of the NSPW service center for excavation south of St.
Claire Street will be required to access contaminated soil beneath the building at the
upper bluff area.

Removal of existing asphalt pavement in the alley and courtyard area will also be
required.

Removal and replacement of the section of St. Claire Street overlying the filled ravine
(including underground utility realignment) will also be required.

Removal will include the excavation of soil containing NAPL, and the removal of all
underground structures (i.e. former gas holders) at the upper bluff area. Unlimited
removal will include the entire filled ravine north of the alley located between Lake
Shore Drive and St. Claire Street to the bluff face. This will include the excavation of
approximately 35,000 cubic yards of unsaturated and saturated zone fill material from the
filled ravine. This volume includes an estimated 15,000 cubic yards of fly ash material
from the area on the north side of St. Claire Street.

Deep excavations, or excavations completed near facility buildings may require shoring
to support sidewalls.

Groundwater seeping into the excavation will be collected, temporarily placed in holding
tanks, and treated by the on-site treatment system prior to discharge to the sanitary or
storm sewer. Discharge to the sanitary sewer system will require approval from the
wastewater treatment plant, and discharge to a storm sewer will require a WPDES permit.
Excavated material will be transported off site for disposal at an existing licensed landfill
facility, or as an alternative to using an existing off-site landfill, a ch. NR500 landfill may
be sited on property owned or purchased by NSPW for the disposal of all material
removed from the Site. (Fly ash material may be transported to NSPW’s existing fly-ash
landfill for disposal.)

As an alternative, depending on the available existing landfill capacity, an NR500 landfill
may be sited on property owned or purchased by NSPW.

Site restoration will include backfilling with clean fill material, replacement of St. Claire
Street and utilities, and the installation of new asphalt pavement over excavated areas on
the north and south sides of St. Claire Street as a surface barrier for any residual soil
contamination remaining above the RAOs.

At Kreher Park, this will require the removal of the wood waste layer and overlying fill soil
between Prentice and Ellis Avenues. The lateral extent of the excavation area is shown on Figure
6-3B. Key elements of the conceptual design for unlimited removal at Kreher Park are as

follows:
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1. Site preparation will include clearing and grubbing small trees and bushes near the south
side of the former coal tar dump area, and demolition of the former WWTP facility.

2. Clean fill soil overlying the wood waste layer will be removed, salvaged and used to
backfill the excavated former ravine at the upper bluff area, or returned to Kreher Park
for use as fill material.

3. Removal will include the excavation of the wood waste layer and the overlying fill soil.
The estimated volume of fill soil and wood waste material is approximately 223,000
cubic yards.

4. Because the excavation will be completed below lake level, a temporary sheet pile wall
will be constructed on the north, east, and west sides of the construction area to separate
the excavation area from the lake. Approximately 2,000 feet of sheet pile would be
installed to a minimum depth of 16 feet below ground surface.

5. Groundwater removed from the saturated portion of the excavation and any seepage into
the excavation will be collected and treated by an on-site treatment system prior to
discharge to the sanitary or storm sewer''. Discharge to the sanitary sewer system will
require approval from the wastewater treatment plant, and discharge to a storm sewer will
require a WPDES permit.

6. Excavated material will be transported off site for disposal at an existing licensed landfill
facility, or as an alternative to using an existing off-site landfill, a ch. NR500 landfill may
be sited on property owned or purchased by NSPW for the disposal of all material
removed from the Site. If possible, wood suitable for fuel at the Bayfront power plant
will be salvaged and used for power generation.

Unlimited removal will result in significant site disturbance, which may result in temporary or
permanent loss of the current use of Kreher Park.'"® Kreher Park could be restored to pre-filling
conditions (i.e. wetland area or shallow lakebed), or backfilled with clean fill to restore it to
present elevations. Our estimated cost assumes site restoration to pre-filling conditions, which
would allow removal of the sheet pile wall. If the excavated area is backfilled to existing grade,
the sheet pile wall will remain in place until filled to present grade.

6.3.4 Alternative S-4 - Removal and On Site Disposal

Removal will consist of the excavation of contaminated soil with conventional earth moving
equipment. On-site disposal consists of the transportation of excavated material to an on-site
landfill for disposal. Following the removal of contaminated soil, residual soil and groundwater
contamination may remain above RAOs, which may require natural attenuation and/or
institutional controls and/or other remedial actions for the excavated area.. Inadequate space is
available for on-site disposal at the upper bluff area, but adequate space is available at Kreher
Park for the construction of an on-site disposal cell. The on-site disposal cell at Kreher Park

7" If sediment removal is selected, on-site treatment equipment from sediment de-watering activities will be utilized
for the on-site treatment of groundwater encountered in the unlimited excavation of Kreher Park.

'8 Kreher Park is currently utilized as a recreation area, but it also contains the marina boat storage area, a City street
adjacent to the shoreline, and the former waste water treatment building.
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could accommodate all or a portion of the material removed from the filled ravine at the upper
bluff area previously described for Alternatives S-3A (limited removal) and S-3B (unlimited
removal). It could also accommodate the limited removal of contaminated soil from the former
coal tar dump area. Additionally, on-site disposal could accommodate the disposal of dredged
sediment from the inlet area. On-site disposal would need to be completed in combination with
containment alternatives for shallow groundwater at Kreher Park described in Section 7.3, and/or
in conjunction with sediment containment alternatives described in Section 8.3. Key elements of
the conceptual design for limited and unlimited removal of material from the filled ravine at the
upper bluff and limited removal of contaminated soil from the former coal tar dump area are
described in Section 6.3.3 above.

Alternative S-4A includes limited removal and on-site disposal of material from the upper bluff
and the former coal tar dump area. Between seven and nine feet of contaminated soil could be
placed in a one acre disposal cell constructed at Kreher Park between Prentice Avenue and the
former coal tar dump area. Alternative S-4B includes a larger disposal cell required for
unlimited removal material at the upper bluff area. This would require placement of
approximately six feet of contaminated soil in a disposal cell four acres in size. Alternative S-
4A is shown on Figure 6-4A, and Alternative S-4B is shown on Figure 6-4B. The conceptual
design for the construction of an on-site disposal facility at Kreher Park follows:

1. Site preparation will include clearing and grubbing of small trees and bushes near the
south side of the former coal tar dump area.

2. A disposal cell for material excavated from the upper bluff area will be constructed at
Kreher Park. Contaminated soil from the former coal tar dump area will also be placed in
this disposal cell.

3. The disposal cell will include a liner and a cap The size and location of the disposal cell
will depend on the volume of material removed from the filled ravine

4. Clean fill soil overlying the wood waste layer at Kreher Park will be removed for the
construction of the disposal cell and used to backfill excavated areas. Fill soil outside the
foot print of this area will be left in place.

5. Any groundwater seeping into the disposal cell during construction will be collected,
temporarily placed in holding tanks, and treated by an on-site treatment system prior to
discharge to the sanitary or storm sewer. Discharge to the sanitary sewer system will
require approval from the wastewater treatment plant, and discharge to a storm sewer will
require a WPDES permit.

6. Site restoration at the upper bluff will include backfilling with salvaged clean fill material
and installation of a RCRA cap or new asphalt pavement over the excavated area south of
St. Claire Street, the existing street, and the gravel covered courtyard area on the north
side of the street. A RCRA Subtitle D (ch. NR 500) cap will then be placed over the
backfilled former coal tar dump area.

7. Long-term operation and maintenance for the disposal cell will include the groundwater
monitoring and periodic inspection and repair of all asphalt and soil caps.

This soil remedial alternative could be combined with containment alternatives evaluated for
groundwater and sediment in Sections 7.3 and 8.3, respectively. If excavated soil and sediment
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are mixed, a larger disposal cell will be required.”” The design of the liner and cap should be
compatible with the groundwater remedial response selected for shallow groundwater at Kreher
Park. The thickness of the disposal cell liner could be reduced if containment is selected as the
final remedial response.

6.3.5 Alternative S-5 — Ex-situ Thermal Treatment

Thermal treatment physically separates volatile and some semi-volatile contaminants from
excavated soil or sediment by using ambient air, heat, and/or mechanical agitation to volatilize
contaminants from soil into a gas stream for further treatment. Thermal treatment is achieved by
either low temperature thermal desorption (LTTD), high temperature thermal desorption
(HTTD), or incineration. The type of thermal treatment selected will be based on RAOs for
VOCs and PAHs in treated soil. Another consideration is the suitability of treated soil as
backfill material; soil treated by LTTD will retain pre-treatment physical properties (i.e. organic
content) whereas soil treated by HTTD and incineration will not. Soils thermally treated on site
can be returned to the excavation as backfill. Clean fill will be needed to replace soils
transported off site for treatment and disposal.

LTTD is highly effective for VOCs; PAH compounds can also be treated, but at a reduced
effectiveness. HTTD is effective for PAH compounds, but is not as cost effective as LTTD for
VOCs. Incineration is effective for both VOCs and PAH compounds, but treating contaminated
soil at high temperatures (1,400 to 2,200 °F) to volatilize and combust organic compounds would
require significantly more effort than LTTD or HTTD. An on-site mobile incinerator would
operate in a similar fashion as HTTD except the kiln would be direct-fired”® and would cause
some COPCs to be destroyed before the vapors reach the secondary combustion chamber. In
addition, the gas flow rates are higher in an incinerator since the fuel and air combustion gases
are included in the gases sent from the kiln to the secondary combustion chamber. Additional
soil tests such as sieve analysis, soil fusion temperature, and soil heating value are generally
needed to achieve proper incineration. Although mobile incinerators are available, most
incineration is achieved at off-site facilities due to the substantial amount of equipment involved.
Transportation costs, energy costs to sustain high temperatures, and regulatory compliance for
incineration would be significantly higher than LTTD and HTTD costs. For this analysis we
have assumed that on-site treatment will be completed by LTTD or HTTD, and that incineration
will be completed at an off-site facility.

Alternative S-5A - Limited Removal and On-site Thermal Treatment

' A larger disposal cell would be needed for on-site disposal of sediment in an on-site confined disposal facility
(CDF). The on-site disposal of an additional 134,000 cubic yards of sediment would require a CDF 8 acres in size
with a waste thickness of approximately 13 feet. The on-site disposal of an additional 78,000 cubic yards of
sediment would require a CDF 6 acres in size with a waste thickness of approximately 12 feet.

% Medium and high temperature thermal desorption may also be direct-fired, but at a lower temperature than
incineration.
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On-site thermal treatment will require excavation of contaminated material at the upper bluff
area as previously described for the limited removal alternatives described above (Alternatives
S-3A and S-4A). Excavated soil could be transported off site, but most likely would be treated
on site by a mobile unit. Debris must be separated by size from material suitable for thermal
treatment and transported off site for disposal. Consequently, wood waste at Kreher Park*' and
fly-ash and cinders in the filled ravine at the upper bluff area must be separated from NAPL
contaminated material encountered in these areas. Thermal treatment by LTTD or HTTD will be
completed for suitable NAPL contaminated fill material, and contaminated material not suitable
for thermal treatment will be transported off site for disposal. Fill material including fly ash and
cinders that is not contaminated with VOC and PAH compounds will be returned to the
excavation. If residual soil and groundwater contamination remains above RAOs, insititutional
controls and/or natural attenuation and/or other remedial actions may be needed to achieve
compliance with RAOs..

Thermal treatment will be performed on suitable fill material from areas with the highest levels
of contamination. This includes the former gas holder area at the upper bluff, the NAPL in the
ravine and contaminated soil encountered above the wood waste layer at Kreher Park; the
underlying wood waste layer would not be suitable for thermal treatment. The lateral extent of
these excavations are shown on Figure 6-1. Key elements of the conceptual design for ex-situ
thermal treatment of material removed from these areas follows:

1. A mobile unit and ancillary equipment will be set up at Kreher Park because inadequate
space is available at the upper bluff area.

2. Demolition of the center section of the NSPW service center for excavation south of St.
Claire Street will be required to access contaminated soil beneath this building at the
upper bluff area.

3. Removal of existing asphalt pavement in the alley and courtyard area will also be
required.

4. All shallow water table wells screened in the fill soil unit will be abandoned prior to
excavation. Piezometers screened in the underlying Copper Falls aquifer will be
protected during excavation and backfilling activities and remain in place for future use.

5. Removal will include the excavation of soil containing NAPL, and the removal of buried
structures (i.e. former gas holders) at the upper bluff area south of St. Claire Street. This
area includes the excavation of unsaturated and saturated zone soils to a depth between
12 and 15 feet for an area approximately 130 feet by 130 feet, yielding between 7,600
and 9,400 cubic yards. Also included for removal will be soil containing NAPL in the
ravine on the north side of St. Claire Street. This will include the excavation of saturated
zone soil from the bottom five feet of the filled ravine where the clay tile and NAPL were
encountered. At the surface, this excavation area will be approximately 30 by 75 feet
wide. An estimated 75 to 150 cubic yards of NAPL contaminated soil will be removed
from the base of the filled ravine.

I Some wood waste may be present at the former coal tar dump area.
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6. Removal will also include the excavation of unsaturated and saturated zone soils at the
former coal tar dump area. This includes approximately 5 feet of contaminated soil in an
area approximately 260 feet by 100 feet, yielding approximately 4,800 cubic yards.

7. Deep excavations, or excavations completed near facility buildings may require shoring
to support sidewalls.

8. Groundwater seeping into the excavation will be collected, temporarily placed in holding
tanks, and treated by the on-site treatment system prior to discharge to the sanitary or
storm sewer. Discharge to the sanitary sewer system will require approval from the
wastewater treatment plant, and discharge to a storm sewer will require a WPDES
permit..

9. Saturated and unsaturated zone material will be thermally treated to reduce contaminant
mass and toxicity and returned to the excavation as back fill. Material unsuitable for
thermal treatment will be transported off site for landfill disposal. Fill material not
contaminated with VOC and PAH compounds will be returned to the excavation as
backfill.

10. Site restoration at the upper bluff area will include the installation of new asphalt
pavement as a surface barrier over the excavated area on both sides of St. Claire Street,
and new asphalt pavement at the gravel covered courtyard area on the north side of the
street. The existing street (inspected for water tightness and sealed or replaced as
needed) and new asphalt pavement on the NSPW property will prevent exposure to fill
material beneath St. Claire Street and the NSPW storage yard.

11. Site restoration at Kreher Park will include backfilling excavated areas with clean fill
material and installation of a new RCRA Subtitle D (ch. NR 500) cap over the excavated
area.

12. Long-term operation and maintenance of backfilled areas will include groundwater
monitoring, cap maintenance including the periodic inspection and repair of all asphalt
and soil caps.

Alternative S-5B - Limited Removal and Off-site Incineration

Incineration will require excavation of contaminated material at the upper bluff area and the
former coal tar dump area at Kreher Park as previously described for the other limited removal
alternatives (Alternatives S-3A, S-4A, and S-5A). Contaminated soil suitable for incineration
would be transported off site to a licensed facility for treatment and disposal. Wood waste at
Kreher Park and fly-ash and cinders in the filled ravine at the upper bluff area must be separated
from contaminated soil selected for incineration. Debris will be separated by size from material
suitable for incineration and transported off site for disposal, and fill material not contaminated
with VOCs and PAHs will be returned to the excavation as backfill.

As with thermal treatment, incineration will be performed on suitable fill material from areas
with the highest levels of contamination. This includes the former gas holder area at the upper
bluff, the NAPL in the ravine and contaminated soil encountered above the wood waste layer at
Kreher Park. The lateral extent of these excavations are shown on Figure 6-1. Key elements of
the conceptual design for ex-situ thermal treatment of material removed from these areas
follows:
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1. All contaminated material will be separated from debris and transported off site for
incineration and/or off-site disposal. Ancillary equipment needed to separate material
suitable for incineration will be set up at Kreher Park because inadequate space is
available at the upper bluff area.

2. Demolition of the center section of the NSPW service center for excavation south of St.
Claire Street will be required to access contaminated soil beneath the building at the
upper bluff area.

3. Removal of existing asphalt pavement in the alley and courtyard area will also be
required.

4. All shallow water table wells screened in the fill soil unit will be abandoned prior to
excavation. Piezometers screened in the underlying Copper Falls aquifer will be
protected during excavation and backfilling activities and remain in place for future use.

5. Removal will include the excavation of soil containing NAPL, and the removal of buried
structures (i.e. former gas holders) at the upper bluff area south of St. Claire Street. This
area includes the excavation of unsaturated and saturated zone soils to a depth between
12 and 15 feet for an area approximately 130 feet by 130 feet, yielding between 7,600
and 9,400 cubic yards. Also included for removal will be soil containing NAPL in the
ravine on the north side of St. Claire Street. This will include the excavation of saturated
zone soil from the bottom five feet of the filled ravine where the clay tile and NAPL were
encountered. At the surface, this excavation area will be approximately 30 feet by 75
feet wide. An estimated 75 to 150 cubic yards of NAPL contaminated soil will be
removed from the base of the filled ravine.

6. Removal will also include the excavation of unsaturated and saturated zone soils at the
former coal tar dump area. This includes approximately 5 feet of contaminated soil in an
area approximately 260 feet by 100 feet, yielding approximately 4,800 cubic yards.

7. Deep excavations, or excavations completed near facility buildings may require shoring
to support sidewalls.

8. Groundwater seeping into the excavation will be collected, temporarily placed in holding
tanks, and treated by the existing on-site treatment system prior to discharge to the
sanitary or storm sewer. Discharge to the sanitary sewer system will require approval
from the wastewater treatment plant, and discharge to a storm sewer will require a
WPDES permit..

9. Saturated and unsaturated zone material will be transported off site for incineration and
subsequent off-site disposal. Material unsuitable for incineration will be transported off
site for landfill disposal. Fill material not contaminated with VOC and PAH compounds
will be returned to the excavation as backfill.

10. Site restoration will include backfilling the excavation with clean fill material and
installation of new asphalt pavement as a surface barrier over the excavated area south of
St. Claire Street to prevent direct contact with residual soil contamination. On the north
side of St. Claire Street, fill soil (overlying NAPL contaminated soil) will be returned to
the excavation, and clean soil will be used as to backfill the excavation to grade. Asphalt
pavement will be then be placed over the entire gravel covered storage yard as a surface
barrier to prevent exposure to fill material left in place on this side of the street. The
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existing street will be upgraded, as needed, to provide a surface barrier for this portion of
the filled ravine.

11. Long-term operation and maintenance of backfilled areas will include groundwater
monitoring, cap maintenance including the periodic inspection and repair of all asphalt
caps.

6.3.6 Alternative S-6 — Limited Removal and On-site Soil Washing

Soil washing is a water-based process for mechanically scrubbing excavated soil to remove
contaminants by dissolving or suspending them in the wash solution. Contaminated soil from
the saturated and unsaturated zones will be treated by soil washing following removal by
excavation. Contaminants are either removed by dissolving or suspending them in a wash
solution, or reducing concentrations in smaller volumes of soil by gravity separation.
Wastewater used for soil washing is treated on site prior to discharge. A bio-slurry reactor is a
hybrid soil washing technique that is used to treat a slurry of wastewater and contaminated soil.
An aqueous slurry is created by combining soil, sediment, or sludge with water and other
additives. The slurry is mixed to keep solids suspended and microorganisms in contact with the
soil contaminants. Upon completion of the process, the slurry is dewatered and the treated soil is
disposed or returned to the excavation. Material processing equipment (mixing unit and batch
tanks) and water treatment equipment will require room for setup near one of the excavation
areas. A mobile unit will be used to treat (wash) soil on site. Treated soil will be returned to the
excavation as backfill material. Wastewater will be treated on-site and discharged to a sanitary
or storm sewer. Discharge to the sanitary sewer system will require approval from the
wastewater treatment plant, and discharge to a storm sewer will require a WPDES permit. Semi-
volatile organics and hydrophobic contaminants may require the addition of a surfactant or
organic solvent. A bench or pilot-scale treatability test may be needed to determine the best
operating conditions and wash fluid compositions for soil washing and or bio-slurry treatment.

On-site soil washing can also be applied to contaminated material in the upper bluff area, and
limited areas at Kreher Park, as described for the limited removal alternatives previously
described (Alternatives S-3A, S-4A, S-5A, and S-5B). Man-made fill material (i.e. ashes,
cinders, bricks, concrete, wood debris, and glass) is not suitable for soil washing and will require
separation and off-site disposal. The presence of wood waste at Kreher Park and fly-ash and
cinders in the filled ravine (on the north side of St. Claire Street in the upper bluff area) will
preclude the use of soil washing of debris from these areas. Consequently, soil washing will be
used for contaminated fill soil removed from areas with high concentrations of VOCs and PAH
compounds at Kreher Park and the upper bluff area. If residual soil and groundwater
contamination remains above RAOs, natural attenuation and/or institutional controls and/or
additional remedial actions will be required to achieve compliance with RAOs.

Limited removal and on-site soil washing will be limited to areas with the highest levels of
contamination. This includes the former gas holder at the upper bluff area where NAPL has
been encountered, and the former coal tar dump area at Kreher Park. The lateral extent of these
excavations are shown on Figure 6-1. Key elements of the conceptual design for limited
removal and ex-situ soil washing in the upper bluff area and Kreher Park are as follows:
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1. Soil washing and ancillary equipment will be set up at Kreher Park because inadequate
space is available at the upper bluff area.

2. Demolition of the center section of the NSPW service center for excavation south of St.
Claire Street will be required to access contaminated soil beneath the building at the
upper bluff area.

3. Removal of existing asphalt pavement from the alley and courtyard area will also be
required.

4. All shallow water table wells screened in the fill soil unit will be abandoned prior to
excavation. Piezometers screened in the underlying Copper Falls aquifer will be
protected during excavation and backfilling activities and remain in place for future use.

5. Removal will include the excavation of soil containing NAPL, and the removal of buried
structures (i.e. former gas holders) at the upper bluff area south of St. Claire Street. This
area includes the excavation of unsaturated and saturated zone soils to a depth between
12 and 15 feet for an area approximately 130 feet by 130 feet, yielding between 7,600
and 9,400 cubic yards. Also included for removal will be soil containing NAPL in the
ravine on the north side of St. Claire Street. This will include the excavation of saturated
zone soil from the bottom five feet of the filled ravine where the clay tile and NAPL were
encountered. At the surface, this excavation area will be approximately 30 feet by 75
wide. An estimated 75 to 150 cubic yards of NAPL contaminated soil will be removed
from the base of the filled ravine.

6. Removal will also include the excavation of unsaturated and saturated zone soils at the
former coal tar dump area. This includes approximately 5 feet of contaminated soil in an
area approximately 260 feet by 100 feet, yielding approximately 4,800 cubic yards.

7. Deep excavations, or excavations completed near facility buildings may require shoring
to support sidewalls.

8. Groundwater seeping into the excavation will be collected, temporarily placed in holding
tanks, and treated by the on-site treatment system prior to discharge to the sanitary or
storm sewer. Discharge to the sanitary sewer system will require approval from the
wastewater treatment plant, and discharge to a storm sewer will require a WPDES permit.

9. Saturated and unsaturated zone material will be treated by soil washing to reduce
contaminant mass and toxicity, and returned to the excavation as back fill. Material
unsuitable for soil washing will be transported off site for landfill disposal.

10. Site restoration will include the installation of new asphalt pavement as a surface barrier
over the excavated area south of St. Claire Street, and new asphalt pavement at the gravel
covered courtyard area on the north side of the street. The existing street (inspected for
water tightness and sealed or replaced as needed) and new asphalt pavement on the
NSPW property will prevent exposure to fill material beneath St. Claire Street and the
NSPW storage yard.

11. Site restoration at Kreher Park will include backfilling with clean fill material, and
installation of a new RCRA Class C or D cap or asphalt road or parking lot over the
Kreher Park area.

12. Long-term operation and maintenance for the site will include groundwater monitoring
and periodic inspection and repair of all asphalt caps.
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Table 6-3 - Summary of Potential Remedial Alternatives for Soil

Alternative Alternative Alternative Alternative Alternative Alternative Alternative Alternative
S-1 S-2 S-3A S-3B* S-4A/S-4B S-5A S-5B S-6
Soil Containment . A .Lil'nited J Limited Removal Limited Limited
Remediation . usmng LLrrrr Wit (it Coliniied o and On-site Removal and Removal and
No Action Engineered Removal and Removal and upper bluff) Thermal Offsite Onssite Soil
Surface Barriers | Off-site Disposal | Off-site Disposal Removal and T 5 5 q
On-site Disposal reatment Incineration Washing
p
Removal /Treatment Volume (cubic yards)
Upper Bluff 0 35,000 7,675 t0 9,550 35,000 7,675 to 35,000 7,675 t0 9,550 7,675 t0 9,550 7,675 t0 9,550
Area b b to 2 b b to b b to b b to b b to b
Kreher Park 0 4,800 4,800 224,600 4,800 4,800 4,800 4,800
Removal /Treatment Method
Upper Bluff No treatment No treatment No treatment . On-site thermal Off-site On-site soil
A None - - . No treatment prior S . .
rea prior to prior to prior to to disposal treatment staged at | incineration and | washing staged
Kreher Park None capping. disposal. disposal. posal. Kreher Park. disposal. at Kreher Park
Disposal Required
Upper Bluff Transport
Area Transport debris not
No removal Transport all material to off-site ch. | Site and construct | Transport debris debrispnot suitable for
or treatment No removal or NR 500 permitted landfill for new disposal cell | not suitable for suitable for treatment to an
of treatment of disposal, or site and construct new | at Kreher Park for | treatment to an treatment to an off-site NR 500
Kreher Park contaminate contaminated nearby off-site landfill per ch. NR | disposal of all off-site NR 500 off-site NR 500 landfill for
reher Far . soil. 500 requirements for disposal of all | excavated landfill for disposal, and
d soil. . . 2k . landfill for .
material removed from the Site. material. disposal. : on-site
disposal.
treatment of
wastewater.

Excavation Dewatering Required

as needed.

off-site source.

Upper Bluff Yes — utilize Yes — utilize Yes — utilize on- v o1 Yes — utilize Yes — utilize
A Qi w . es — utilize on- . e
rea No No on- site on-site site treatment site treatment on-site on-site
treatment treatment system.* « treatment treatment
Kreher Park * system. % %
system. system. system. system.
Backfill
Upper Bluff Clean fill from Return treated
Area Kreher Park. Return treated soil Z?(lclatoation and
Clean fill from Clean fill from to excavation, and | Clean fill from a1l t(\)/ ra dé
None None off-site source Clean fill from | Kreher Park. fill to grade with off-site with c%e an fill
Kreher Park ’ off-site location clean fill from an location.

from an off-site
source.

Site Restoration

- URS
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Table 6-3 - Summary of Potential Remedial Alternatives for Soil

Alternative Alternative Alternative Alternative Alternative Alternative Alternative Alternative
S-1 S-2 S-3A S-3B* S-4A/S-4B S-5A S-5B S-6
Soil Containment Limited / - - ..
Remediation using Limited Unlimited Unlimited (from Ln:ll:ltsdol::;nit:val Rell;:(l)l‘l,l;le (zim d Rell;:(l)l‘l,l;le (zim d
No Action Engineered Removal and Removal and upper bluff) Thermal Off-site On-site Soil
Surface Barriers | Off-site Disposal | Off-site Disposal Removal and 5 : n
3 o Treatment Incineration Washing
On-site Disposal
Upoer Bluff Asphalt Asphalt Asphalt Asphalt pavement | Asphalt pavement | Asphalt Asphalt
Arpepa pavement over | pavement over | pavement over over former over former pavement over | pavement over
former ravine. former ravine. former ravine. ravine. ravine. former ravine. former ravine.
Restore Kreher
Park to pre-
None Cap over remoyal . Cap over former Cap over Cap over
Cap over elevations with Cap over former
former coal tar coal tar dump former coal tar | former coal tar
Kreher Park former coal tar d clean fill or . coal tar dump d d
dump area. ump restoration as cxcavation area excavation area. ump ump

excavation area.

and disposal cell.

excavation area.

excavation area

wetland or
shallow
lakebed.
Other Remedial Technologies Used
Upper Bluff | MNA MNA
Arpepa Instit. MNA MNA Institutional MNA MNA MNA MNA
Cntrls. . Instit. Cntrls Cntrls Instit. Cntrls . Instit. Cntrls Instit. Cntrls
Instit. Cntrls . . Instit. Cntrls . .
Surface . Surface Barriers Surface Barriers . Surface Barriers | Surface Barriers
- Vertical cal MNR ical . Surface Barriers cal cal
Kreher Park Barr!ers Barriers Ver‘qca Vertical Vertical Barriers Vertical Barriers Vert%ca Vert%ca
Vertical Barriers . CDF Barriers Barriers
Barriers Barriers

* Disposal cell could be enlarged for on-site disposal of sediment.
** May include use of sediment de-watering treatment equipment if sediment removal is selected for off-shore contamination.
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6.4 Detailed Analysis of Remedial Alternatives for Soil

Potential remedial alternatives for soil were evaluated in this section in accordance with the
threshold criteria, primary balancing criteria, and modifying criteria described in Section 6.4.1
below.

6.4.1 Threshold Criteria

Threshold criteria, which relate to statutory requirements that each alternative must satisfy to be
eligible for selection, include:

e Overall protection of human health and the environment; and
e Compliance with ARARs.

The “no action” alternative will not satisfy threshold criteria; it will not result in the protection of
human health and the environment. The remaining potential remedial alternatives for soil
(removal and off-site disposal and removal and ex-situ treatment) will result in a reduction in
mass, toxicity, or mobility of contaminants, which will result in the overall protection of human
health and the environment.

The “no action” alternative will not achieve compliance with ARARs. However, the remaining
potential remedial alternatives for soil will achieve compliance with ARARs, which are
summarized in Table E-1 in Appendix E. Remedial responses for soil were screened in the
Alternative Screening Technical Memorandum, and responses that were retained for screening
were further evaluated in this report. Remedial responses that would not protect human health
and the environment or achieve compliance with ARARs were not retained for screening.

6.4.2 Balancing Criteria

The primary balancing criteria, which are the technical criteria upon which the detailed analysis
is primarily based, include:

e Long-term effectiveness and permanence

e Reduction of toxicity, mobility, or volume through treatment
e Short-term effectiveness

e Implementability

e Cost.

A summary of the balancing criteria for each potential remedial alternative for soil follows.
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6.4.2.1  Long Term Effectiveness and Permanence

Each remedial alternative is evaluated as to magnitude of long-term residual risks, adequacy of
controls, and reliability of long-term management controls in restoring soil contamination. Table
6-4 presents an evaluation of the long-term effectiveness and permanence of each alternative.
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Table 6-4 - Evaluation of Long-term Effectiveness and Permanence For Potential Soil Remedial Alternatives

Alternative Magnitude and Type of Residual Risk Adequacy and Reliability of Controls
Alternative S-1 e Potential risk to human health or the environment | e There are no remedial actions or controls associated with this
No Action would not be reduced. alternative.

Alternative S-2
Containment using
Engineering Surface Barriers

e Contaminants will remain in soil beneath a
surface barrier that will prevent direct contact.

e Surface barriers will also reduce infiltration and
minimize leaching to groundwater.

e Surface barriers will effectively prevent direct contact with
contaminated soil and reduce infiltration.

¢ Reliability is high through maintenance of barriers and
institutional controls; these can easily be implemented.

e Most effective if used in conjunction with a remedial response
for groundwater.

Alternative S-3A
Limited Removal and Off-site
Disposal

e Limited removal of source areas containing
NAPL and elevated concentrations of VOCs and
PAHs above RAOs will minimize soil
contamination.

e Other soil contaminants (i.e. VOCs, PAH.s and
metals) and groundwater contamination may
remain.

o Site restoration will include surface barriers to
prevent direct contact with subsurface residual
contamination and reduce infiltration to minimize
leaching to groundwater.

e Removal of shallow soil from filled ravine and former coal tar
dump area with conventional earth moving equipment is
highly reliable.

e Removal of source areas containing NAPL and elevated
concentrations of VOCs and PAH compounds above RAOs
would sufficiently reduce risk to human health and the
environment.

e Surface barrier maintenance will be required to maximize
reliability of remedial response. Institutional controls could be
easily implemented to prevent long-term exposure to residual
subsurface contamination.

Alternative S-3B
Unlimited Removal and Off-
site Disposal

¢ This remedial response will results in the removal
of contaminated and un-contaminated fill
material.

e Unlimited removal of all fill material will
minimize potential for residual contamination.

e Construction of an off-site landfill would likely
be required for large volume of material.

e Removal of shallow soil from filled ravine with conventional
earth moving equipment is highly reliable, but would require
removal and replacement of buried utilities and section of city
streets, which increases the difficulty of implementation.

e Significant contamination is present at base of fill at Kreher
Park, but removal of fill material below lake level may
increase the difficulty of implementation.

e Kreher Park restoration may require placement of clean fill, or
restoration of former lakebed as wetland area or shallow
lakebed.
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Table 6-4 - Evaluation of Long-term Effectiveness and Permanence For Potential Soil Remedial Alternatives

Alternative

Magnitude and Type of Residual Risk

Adequacy and Reliability of Controls

Alternative S-4A
Limited Removal and On-site
Disposal

e Limited removal of source areas containing
NAPL and elevated concentrations of VOCs and
PAHs above RAOs will minimize soil
contamination.

o Site restoration will include surface barriers over
excavated area and over disposal cell to prevent
direct contact with subsurface residual
contamination and reduce infiltration to minimize
leaching to groundwater.

¢ Groundwater monitoring will likely be needed to
evaluate on-going risk to human health and the
environment

e Removal of shallow soil from filled ravine with conventional
earth moving equipment is highly reliable.

e Removal of source areas containing NAPL and elevated
concentrations of VOCs and PAH compounds above RAOs
would sufficiently reduce risk to human health and the
environment.

e Surface barrier maintenance will be required to maximize
reliability of remedial response. Institutional controls could be
easily implemented to prevent long-term exposure to residual
subsurface contamination.

Alternative S-4B
Limited Removal and On-site
Disposal

e This remedial response will results in the removal
of contaminated and un-contaminated fill
material.

e Unlimited removal of all fill material will
minimize potential for residual contamination
remaining above RAOs.

¢ Construction of an on-site landfill would likely be
required for large volume of material.

e Removal of shallow soil from filled ravine with conventional
earth moving equipment is highly reliable, but would require
removal and replacement of buried utilities and section of city
streets, which may increase the difficulty for implementation.

e Kreher Park is the only area where there is adequate space for
the on site construction of a disposal cell.

e Construction of a disposal cell at Kreher Park may limit future
site use of this area.

e Construction of a disposal cell at Kreher Park will not meet
the State ARARS for siting (e.g. distance from surface water
body and depth of waste) the landfill, and therefore, may cause
a significant implementation hurdle.

Alternative S-5A
Limited Removal and On-site
Thermal Treatment

¢ Limited removal of source areas containing
NAPL and elevated concentrations of VOCs and
PAHs above RAOs will minimize soil

e Removal of shallow soil from filled ravine and former coal tar
dump area with conventional earth moving equipment is
highly reliable.
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Table 6-4 - Evaluation of Long-term Effectiveness and Permanence For Potential Soil Remedial Alternatives

Alternative

Magnitude and Type of Residual Risk

Adequacy and Reliability of Controls

Alternative S-5B
Limited Removal and Off-site
Incineration

contamination.

¢ Other soil contaminants (i.e. VOCs. PAHs,
metals) and groundwater contamination may
remain.

e Site restoration will include surface barriers over
excavated area and over disposal cell to prevent
direct contact with subsurface residual
contamination and reduce infiltration to minimize
leaching to groundwater.

e Groundwater monitoring will likely be needed to
evaluate on-going risk to human health and the
environment

e Thermal treatment/incineration is reliable technology.

e Although other contaminants may remain, removal of source
areas containing NAPL and elevated concentrations of VOCs
and PAH compounds would reduce risk to human health and
the environment.

e Minimal long-term maintenance and monitoring will be
required to evaluate reliability. Institutional controls could be
easily implemented to prevent long-term exposure to residual
subsurface contamination and treated material placed as
backfill, and contaminated material placed in disposal cell.

Alternative S-6
Limited Removal and On-site
Soil Washing

¢ Limited removal of source areas containing
NAPL and elevated concentrations of VOCs and
PAHs above RAOs will minimize soil
contamination.

e Other soil contaminants (i.e. VOCs. PAHs, and
metals) and groundwater contamination may
remain.

e Site restoration for limited removal will include
surface barriers to prevent long-term exposure to
subsurface residual contamination and reduce
infiltration to minimize leaching to groundwater.

e Groundwater monitoring will likely be needed to
evaluate on-going risk to human health and the
environment

e Removal of shallow soil from filled ravine and former coal tar
dump area with conventional earth moving equipment is
highly reliable, but residual contamination below RAOs may
remain in treated soil.

e Waterwater can be treated on site and discharged to a sanitary
or sewer system.

e [ ong-term monitoring will be required following on-site
placement of treated soil to evaluate reliability.

e Minimal long-term surface barrier maintenance and
monitoring will be required to evaluate reliability of remedial
response. Institutional controls could be easily implemented
to prevent long-term exposure to residual subsurface
contamination and treated material placed as backfill.
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6.4.2.2  Reduction of Toxicity, Mobility or Volume through Treatment

The remedial alternatives are evaluated for permanence and completeness of the remedial action
in significantly reducing the toxicity, mobility, or volume of hazardous materials through
treatment. Each alternative is evaluated based on the treatment processes used, the volume or
amount and degree to which it destroys or treats hazardous materials; the expected reduction in
toxicity, mobility, or volume provided by the alternative; the extent to which the treatment is
irreversible; and the types and quantities of residuals that will remain following treatment. Table
6-5 presents a summary of this evaluation.
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Table 6-5 - Evaluation of Reduction of Toxicity, Mobility, or Volume through Treatment
For Potential Soil Remedial Alternatives

Treatment Process Volume of Material Desree of Expected Degree to Which Type and Quantity of
Alternative Used and Materials | Removed, Destroyed g XP Treatment is P .
Reductions c Residuals Remaining
Treated or Treated Irreversible
Alternative S-1 . .
No Action None None None Not applicable Not applicable
Contaminated soil will
L . remain in place beneath
. No reduction in contaminant .
. No material treated; . . surface barriers placed
Alternative S-2 . mass or toxicity, but will . .
- . engineered surface . ’ Surface barriers over the filled ravine
Containment using . reduce infiltration and .
. . barriers used to None L - could easily be and former coal tar
Engineering_Surface . minimize mobility of ) .
. prevent direct . ) removed. dump areas; NAPL in
Barriers contaminants leaching to
contact. roundwater wood waste layer at
£ ’ Kreher Park will
remain in place.
7,675 to 9,650 cubic Removgl of highly Soil contamination may
contaminated fill where L
yards removed from : : . remain in the filled
. . NAPL is present will result in o .
Alternative S-3A No treatment prior upper bluff area, and sienificant reduction of Off-site disposal ravine and former coal
Limited Removal and | to disposal at off-site | 4,800 cubic yards ghiiic . would be tar dump area; NAPL in
. . contaminant mass. Reduction | . .
Off-Site Disposal landfill. removed from the L . irreversible. wood waste layer at
of toxicity, mobility and 4
former coal tar dump . Kreher Park will
arca volume reduction is expected remain in place
' to be high. place.
Removal of all fill material A.H fill soil containing
. . high and low levels of
. containing high and low o
35,100 cubic yards .. . contamination
removed from the levels of contamination will removed. The wood
Alternative S-3B No treatment prior result in significant reduction | Off-site disposal ’ .
— . . upper bluff area and ; waste layer containing
Unlimited Removal to disposal at off-site 294600 cubic vards of contaminant mass. would be NAPL at Kreher Park
and Off-site Disposal | landfill. ’ M Reduction of toxicity, irreversible.

removed from Kreher
Park.

mobility and volume
reduction is expected to be
very high.

will be removed. Little
to no residual soil
contamination would
be expected.
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Table 6-5 - Evaluation of Reduction of Toxicity, Mobility, or Volume through Treatment
For Potential Soil Remedial Alternatives

Treatment Process Volume of Material Desree of Expected Degree to Which Type and Quantity of
Alternative Used and Materials | Removed, Destroyed g . P Treatment is yp. . y
Reductions . Residuals Remaining
Treated or Treated Irreversible
7,675 to 9,650 cubic
yards removed from the
upper bluff area. An Removal of highly

Alternative S-4A
Limited Removal and
On-site Disposal

Alternative S-4B
Unlimited Removal
and On-site Disposal

No treatment prior
to disposal at on-site
disposal cell.

additional 4,800 cubic
yards removed from the
former coal tar dump
area would also be
placed in the disposal
cell. Nothing removed
from remainder of
Kreher Park.

35,100 cubic yards
from the upper bluff
consolidated with 4,800
cubic yards removed
from the former coal tar
dump area.

contaminated fill will result in
significant reduction of
contaminant mass. Reduction
of toxicity and mobility is
expected to be high for the
filled ravine. Although
contaminated soil will be
contained, on-site disposal
will not result in reduction of
volume of contaminated
material. .

Material placed in
disposal cell at
Kreher Park would
remain in place, or
transported off-
site at a later time.

Residual contamination
above RAOs may
remain in the fill at the
upper bluff area.

The wood waste layer
with NAPL at Kreher
Park will remain in
place.

Alternative S-5A
Limited Removal and
On- site Thermal
Treatment

On-site thermal
treatment to remove
contaminants.
Return treated soil to
excavation.

7,675 to 9,650 cubic
yards removed from
upper bluff area, and
4,000 cubic yards
removed from the
former coal tar dump
area.

Removal and thermal
treatment of highly
contaminated fill where
NAPL is present will result in
significant reduction of
contaminant mass. Reduction
of toxicity, mobility and
volume is expected to be

Thermal treatment
would be
irreversible;
treated soil would
remain in place as
back fill, or
transported off
site,

Residual contamination
above RAOs may
remain in untreated fill
at the upper bluff and at
the former coal tar
dump area. The wood
waste layer with NAPL
at Kreher Park would
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Table 6-5 - Evaluation of Reduction of Toxicity, Mobility, or Volume through Treatment
For Potential Soil Remedial Alternatives

Treatment Process Volume of Material Desree of Expected Degree to Which Type and Quantity of
Alternative Used and Materials | Removed, Destroyed g . P Treatment is yp. wy
Reductions . Residuals Remaining
Treated or Treated Irreversible
Off-site incineration high. remain in place.
Alternative S-5B to treat . . .
— contaminated soil. Incineration would
Limited Removal and . .
Off- site Incineration Clean fill used to be irreversible.
back fill excavated
areas.
Residual contamination
7,675 to 9,650 cubic Removal of highly igigf:mg l;:rlr(l):iVnRinAl(l)rftlfszt}; 4 fill
Soil washing to yards removed from contaminated fill will result in irreversible: at the upper bluff and at
Alternative S-6 remove upper bluff area, and significant reduction of o bp
— . . . . treated soil would | the former coal tar
Limited Removal and | contaminants. 4,000 cubic yards contaminant mass. Reduction remain in place as | dump area. The wood
On-site Soil Washing | Return treated soil to | removed from the of toxicity, mobility and p P s
. .. back fill, or waste layer with NAPL
excavation. former coal tar dump volume reduction is expected .
area to be high transported off site | at Kreher Park would
’ ’ at a later time. remain in place.
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6.4.2.3 Short Term Effectiveness

The evaluation of short-term effectiveness is based on the degree of protectiveness of human
health achieved during construction and implementation of the remedy. Potential
implementation risks to the community and site workers and mitigation measures for addressing
those risks are included in this evaluation. In addition, environmental impacts during
implementation and the time required to achieve the RAOs must also be considered in the
evaluation of this criterion. Table 6-6 summarizes the results of this evaluation.
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Alternative

Table 6-6 - Evaluation of Short Term Effectiveness for Potential Soil Remedial Alternatives

Protection of Community and
Workers During Remediation

Environmental Impacts of Remedy

Time Until RAOs are Achieved

Alternative S-1
No Action

None

No additional impact to the environment

RAOs will not be achieved.

Alternative S-2
Containment using
Engineering Surface
Barriers

Alternative S-3A
Limited Removal and Off-
site Disposal

Alternative S-3B

site Disposal

Unlimited Removal and Off-

Alternative S-4A
Limited Removal and On-
site Disposal

Alternative S-4B
Unlimited Removal and On-
site Disposal

Actions to protect community
during remediation will include
restricted access to work areas
to prevent direct contact, and
perimeters monitoring to
ensure airborne contaminants
are not migrating from the
work area.

Action to protect site workers
during remediation will include
the use of earth moving
equipment to handle
contaminated soil in exclusion
zones, personnel protection
equipment for workers, and
work zone monitoring for
airborne contaminants.

Surface barrier will reduce infiltration
and minimize contaminant leaching to
groundwater, but long-term source for
groundwater contamination will remain.

Direct contact exposure route can be
eliminated in a short time frame, but
contaminants will remain beneath surface
barrier for an extended period of time.

Significant contaminant mass will be
removed from highly contaminated
areas where DNAPL is present.
Contaminants above RAOs may remain
on site.

Site work can be completed in a short time
frame.

Post remediation monitoring for residual
contamination remaining on site may be
needed for an extended period of time to
ensure compliance with RAOs.

All fill material including contaminated
and uncontaminated material will be
removed from fill ravine and at upper
bluff and Kreher Park; minimal residual

contamination above RAOs may remain.

Site work can be completed in a short time
frame, and verification soil samples
collected following removal of all material
will be used to determine compliance with
RAO:s.

Significant contaminant mass will be
removed from highly contaminated
areas where DNAPL is present.
Contaminants above RAOs may remain
on site. However, significant
contaminant mass removed will be
disposed and contained in an on-site
disposal cell.

Site work can be completed in a short time
frame, and verification soil samples
collected following removal of all material
will be used to determine compliance with
RAOs. Long term monitoring for an
extended period of time will be required to
ensure disposal cell compliance with
RAO:s.

All fill material including contaminated
and uncontaminated material will be
removed from fill ravine and at upper
bluff and Kreher Park; minimal residual
contamination above RAOs may remain
in excavated areas.

Site work can be completed in a short time
frame, and verification soil samples
collected following removal of all material
will be used to determine compliance with
RAOs.
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Alternative

Table 6-6 - Evaluation of Short Term Effectiveness for Potential Soil Remedial Alternatives

Protection of Community and
Workers During Remediation

Environmental Impacts of Remedy

Time Until RAOs are Achieved

Alternative S-5A
Limited Removal and On-
site Thermal Treatment

Alternative S-5B
Limited Removal and Off-
site Incineration

Alternative S-6
Limited Removal and onsite
Soil Washing

Actions to protect community
during remediation will include
restricted access to work areas
to prevent direct contact, and
perimeters monitoring to
ensure airborne contaminants
are not migrating from the
work area.

Action to protect site workers
during remediation will include
the use of earth moving
equipment to handle
contaminated soil in exclusion
zones, personnel protection
equipment for workers, and
work zone monitoring for
airborne contaminants.

Significant contaminant mass will be
removed from highly contaminated
areas where DNAPL is present.
Residual contaminants above RAOs
may remain on site.

Site work can be completed in short time
frame.

Post remediation monitoring for
contamination above RAOs remaining on
site may be needed to ensure compliance
with RAOs. Long-term monitoring for an
extended period of time may be needed for
areas with contaminated material above
RAGOs...

Site work can be completed in a short time
frame.

Post remediation monitoring for
contamination remaining on site above
RAOs may be needed to ensure compliance
with RAOs. Long-term monitoring for an
extended period of time may be needed for
areas with contaminated material above
RAO:s .

Significant contaminant mass will be
removed from highly contaminated
areas where DNAPL is present.
Residual contaminants above RAOs
may remain on site.

Site work can be completed in short time
frame.

Post remediation monitoring for
contamination remaining on site above
RAOs may be needed to ensure compliance
with RAOs. Long-term monitoring for an
extended period of time may be needed for
areas with contaminated material above
RAGO:s..
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6.4.2.4  Implementability

Implementability is based on the evaluation of technical feasibility, administrative feasibility,
and the availability of services and materials. Technical feasibility considers the following
factors:

e difficulties that may be inherent during construction and operation of the remedy;
e the reliability of the remedial processes involved;

o the flexibility to take additional remedial actions, if needed;

¢ the ability to monitor the effectiveness of the remedy;

o the availability of offsite treatment, storage, and disposal facilities; and,

e the availability of needed equipment and specialists.

Administrative feasibility considers permitting and regulatory approval and coordination with
other agencies. Table 6-7 presents a summary of this evaluation.
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Table 6-7. Evaluation of Implementability for Potential Soil Remedial Alternatives

Alternative S-2
Containment using
Engineering Surface

feasible for areas where fill
and/or subsurface
contamination are present.

for elimination of
direct contact
exposure route and

Regulatory approval likely if
implemented with remedial
response for shallow
groundwater contamination

. Technical Reliability of . . . R Availability of Services and
Alternative Feasibility Dechnalogy Administrative Feasibility Materials
Alternative S-1 Additional remedial actions . N.O permitting required, but .
_— O Not applicable. will likely not be able to None required.
No Action could be easily implemented. .
obtain regulatory approval.
Installation is technically Reliable technology

Conventional construction
equipment could be used for
construction of surface

Alternative S-3A
Limited Removal and Off-
site Disposal

contaminated soil. Likely that
removal and off-site disposal of
all fill soil containing NAPL
and high VOC and PAH
concentrations will result in a

technology; most
commonly used
remedial technology
for contaminated soil

Selection of landfill for off-
site disposal would be
required; the off-site landfill
will meet the U.S. EPA

Barriers Additional remedial actions reduction of : barriers.
R . . and containment.
could be easily implemented. infiltration.
Excavation is feasible
technology for remediation of Highly reliable Regulatory approval likely. Conventional earth moving

and excavation de-watering
equipment would be used.
Groundwater would be
treated on site with existing

Alternative S-3B
Unlimited Removal and
Off-site Disposal

significant reduction of at MGP sites. offsite rule equipment.
contaminant mass.
Removal of all fill material Reliable technology; | Regulatory approval likely.

from filled ravine is feasible,
but excavation of saturated fill
at Kreher Park below lake level
will increase the difficulty of
implementation. An offsite
landfill may need to be sited
and constructed for disposal of
the large volume of
contaminated soil.

most commonly used
for contaminated soil
at MGP sites.
However, removal of
all fill material may
not be needed to
achieve compliance
with RAOs.

Would require siting and
construction of landfill for
off-site disposal, and
approval of restoration of
Kreher Park to either pre-
filling (i.e. wetland, or
shallow lake bottom), or pre-
removal conditions.

Conventional earth moving
and excavation de-watering
equipment would be used.
Groundwater would be
treated on site using
equipment used for sediment
and groundwater remediation.
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Table 6-7. Evaluation of Implementability for Potential Soil Remedial Alternatives

. Technical Reliability of . . ] - Availability of Services and
Alternative Feasibility Technology Administrative Feasibility Materials
Disposal cell construction at
Kreher Park is technically .
feasible. Long-term . Receiving regulatory . .
Reliable technology, | approval for the onsite Conventional earth moving,

Alternative S-4A and S-4B

Limited Removal and On-

site Disposal

maintenance and monitoring of
disposal cell will likely be
completed in combination with
containment of Kreher Park
using surface and vertical
barriers walls (evaluated as a
groundwater remedial
alternative).

but not commonly
used for
contaminated soil at
MGP sites due to
land-use limitations.

landfill will be very difficult,
complex and time
consuming; would require
siting and construction of
disposal cell for on-site
disposal.

equipment and excavation de-
watering equipment will be
used. Groundwater will be
treated on site with existing
equipment.

Alternative S-5A

Limited Removal and On-

site Thermal Treatment

On-site thermal treatment is a
feasible technology for
remediation of contaminated
soil at MGP sites. Likely that
removal and on-site thermal
treatment of all fill soil
containing NAPL and high
VOC and PAH concentrations
will result in a reduction of
contaminant mass.

Highly reliable
technology; it is
commonly used for
contaminated soil at
MGP sites. Would
require separation
and off-site disposal
of debris not suitable
for thermal treatment.

Regulatory approval likely.
Discharge permits for air and
wastewater may be needed.

Conventional earth moving,
thermal treatment and
excavation de-watering
equipment would be used.
Groundwater would be
treated on site with existing
equipment.

Alternative S-5B

Limited Removal and Off-

site Incineration

Off-site incineration is
technically feasible, but will be
more costly than on-site
thermal treatment.

Likely that removal and off-site
incineration of all fill soil
containing NAPL and high
VOC and PAH concentrations
will result in a reduction of
contaminant mass

Highly reliable
technology; but
incineration may not
be needed to achieve
RAOs. Would require
separation and off-
site disposal of debris
not suitable for
incineration.

Regulatory approval likely.
Selection of facility for off-
site incineration would be
required; the offsite facility
will meet the U.S. EPA
offsite rule.

Incineration most commonly
performed at off-site facilities
due to specially equipment
and required air permits.
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Alternative

Table 6-7. Evaluation of Implementability for Potential Soil Remedial Alternatives

Technical
Feasibility

Reliability of
Technology

Administrative Feasibility

Availability of Services and
Materials

Alternative S-6
Limited Removal and
onsite Soil Washing

Pilot test would be needed to
evaluate reliability of soil
washing.

Likely that removal of all fill
soil containing NAPL and high
VOC and PAH concentrations
will result in a reduction of
contaminant mass

Pilot test will need to
be completed to
evaluate reliability of
technology;
technology not
commonly used for
contaminated soil at
MGP sites.

Regulatory approval likely.
Discharge permits for air and
wastewater may be needed.

Conventional earth moving,
soil washing and excavation
de-watering equipment would
be used. Groundwater would
be treated on site with
existing equipment.
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0.4.2.5 Cost

Preliminary estimated costs for potential soil remedial alternatives include estimated capital
costs for site preparation, excavation, excavation de-watering, transportation and disposal, on-
site treatment, and site restoration. Estimated costs for mobilization/demobilization,
engineering, construction oversight, and contingency costs are estimated at 5, 15, 15, and 20-
percent of capital costs, respectively. Annual operation, maintenance, and monitoring (OM&M)
costs are not estimated for each alternative; it is assumed the OM&M following soil remediation
will be completed concurrent with OM&M following groundwater remediation. Consequently,
OM&M costs are included with potential groundwater remedial alternatives costs in Section
7.5.7. Additionally it is assumed that all work is contracted and the estimates do not account for
possible economies of scale (i.e., completing all activities at the site concurrently). These cost
estimates are developed primarily for the purpose of comparing remedial alternatives and not for
establishing project budgets. Detailed cost estimates were prepared in accordance with the
USEPA guidance document, A Guide to Developing and Documenting Cost Estimates (USEPA
and USACE, 2000). Table 6-8 presents a summary of the cost evaluation. The details of these
costs are presented in Appendix F1 Tables F1-1 through F1-10
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Table 6-8. Evaluation of Cost for Potential Soil Remedial Alternatives

Alternative Area of Capital Mob/Demob | Engineering | Construction | Contingency Post Total
Concern Cost Oversight Construction
Maintenance'
Alternative S-1 No Action Upper Blufll 50 50 50 50 50 50 50
eher Park

Alternative S-2 Containment Upper Bluff $105,556 $5,278 $15,833 $15,833 $21,111 $21.716 $163,611
Using Engineered Surface Barriers Kreher Park $1,118,563 $55,928 $167,784 $167,784 $223,713 ’ $1,755,488
Alternative S-3A Limited Upper Bluff $2,203,435 $110,172 $330,515 $330,515 $440,687 $0 $3,415,324
Removal and Off-site Disposal Kreher Park $973,848 $48,692 $146,077 $146,077 $194,770 $0 $1,509,464
Alternative S-3B Unlimited Upper Bluff $5,103,860 $255,193 $765,579 $765,579 $1,020,772 $0 $7,910,983
Removal and Off-site Disposal Kreher Park | $22,591,722 | $1,129,586 |  $3,388,758 $3,388,758 $4,518,344 $0 | $35,017,169
(backfill to existing grade)
Alternative S-3B Unlimited Upper Bluff $1,451,850 $72,593 $217,778 $290,370 $290,370 $0 $2,250,368
Removal and Off-site Disposal Kreher Park | $1,054,203, $52,710 $158,130 $210,841 $210,841 $0
(restore Kreher Park as wetland)
Alternative S-4A Limited Upper Bluff $1,451,850 $72,593 $217,778 $217,778 $290,370 $0 $2,250,368
Removal and On-site Disposal 2 Kreher Park $1,054,203 $52,710 $158,130 $158,130 $210,841 $0 $1,634,014
Alternative S-4B Unlimited Upper Bluff $1,788,580 $89,429 $268,287 $268,287 $357,716 $0 $2,772,299
Removal and On-site Disposal 3 Kreher Park $2,364,788 $118,239 $354,718 $354,718 $472,958 $0 $3,665,421
Alternative S-5A Limited Upper Bluff $3,036,291 $151,815 $455,444 $455,444 $607,258 $0 $4,706,250
Removal and Ex-situ Thermal Kreher Park | $1,392,456 $69,623 $208,868 $208,868 $278,491 30 $2,158,306
Treatment
Alternative S-5B Limited Upper Bluff $5,228,016 $261,401 $784,202 $784,202 $1,045,603 $0 $8,103,424
Removal and Off-site Incineration Kreher Park $2,436,468 $121,823 $365,470 $365,470 $487,294 $0 $3,776,525
Alternative S-6 Limited Removal Kreher Park $3,671,748 $183,587 $550,762 $550,762 $734,350 $0 $5,691,209
and Ex-situ Soil Washing Kreher Park $1,711,848 $85,592 $256,777 $256,777 $342,370 $0 $2,653,364

1 Does not include groundwater monitoring costs, which are included with groundwater remedial alternatives.

2 Includes construction of a one acre disposal cell at Kreher Park.
3 Includes only construction of a four acre disposal cell at Kreher Park.
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6.4.3 Modifying Criteria

The third group, the modifying criteria, includes:

e State/Support agency acceptance
e Community acceptance.

As previously discussed, these last two criteria are typically formally evaluated following the
public comment period, although they can be factored into the identification of the preferred
alternative to the extent practicable. With regard to community acceptance criterion, it should be
noted that the agencies conducted an outreach session consisting of a “community workshop” in
Ashland on October 25, 2007. A summary of that workshop as presented by USEPA is included
in Appendix C.

6.5 Comparative Analysis of Retained Remedial Alternatives for Soil

In this section, as required by CERCLA and NCP regulations, the alternatives will undergo a
comparative evaluation wherein the advantages and disadvantages of the alternatives will be
concurrently assessed with respect to each criterion. The criteria considered as part of this
comparative evaluation are defined in detail in the Comparative Alternatives Analysis tech
memo and summarized in the Executive Summary of this report. Table 6-9 presents a summary
of the comparative analysis.
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Table 6-9 — Comparison of Potential Soil Remedial Alternatives

Criteria Alt. S-1 Alt. S-2 Alt. S-3A Alt. S-3B Alt. S-4A Alt. S-4B Alt. S-5A Alt. S-5B Alt. S-6
Containment Limited Removal Unlimited Limited Removal Unlimited Limited Removal Limited Limited
No Acti ine Enci d d Offsit R land (from upper Removal (from and On-site Removal and Removal and
o Action l;smfg ngmeefre al}). -511 ¢ Offelfltm;;. an 1 bluff) and On- upper bluff) and Thermal Off-site Ex-situ Soil
uriace Barriers 1sposa “stte Disposa site Disposal On-site Disposal Treatment Incineration Washing
Overall Protection of
. . . . . Moderate
Human Health and None Low High High Moderate High High High .
. to High
the Environment
Compliance with . . Low to Low to . . Moderate
ARARs and TBCs None Low High High Moderate Moderate High High to High
Long-term
. . . Low to Low to . . Moderate
Effectiveness and None Low High High Moderate Moderate High High to High
Permanence
Reduction of
Toxicity, Mobility . . Low to Low to . . Moderate
and Volume through None Low High High Moderate Moderate High High to High
Treatment
Short-term Low High High High Moderate | Moderate High High High
Effectiveness & & & & & &
Implementability . . Low to . . . Low to
None High High Moderate High High High Moderate Moderate
Cost Low Low Moderate Very High Moderate Moderate High Very High High
Agency Acceptance . . Low to . . Low to
None Low High High Moderate Low High High Moderate
Community . . Low to
Acceptance None Low High Moderate Low Low Moderate High Moderate
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6.5.1 Overall Protection of Human Health and the Environment

Alternative S-1 (no action) offers no additional protection for human health and the environment
because no additional actions would be taken to address soil contamination at the Site.
Alternative S-3B (unlimited removal and off-site disposal) offers the highest level of protection
of human health and the environment in the long-term because all fill and contaminated soil
would be removed. Alternative S-3A (limited removal and off-site disposal), Alternative S-5A
(limited removal and on-site thermal treatment), and Alternative S-5B (limited removal and
incineration) would also offer high level of protection because these remedial responses would
result in the removal of a significant mass of contaminated soil that exceed RAOs. Alternative
S-6 (limited removal and treatment by soil washing) would offer a moderate to high level of
overall protection if this technology can be implemented to effectively reduce contaminant
concentrations. Alternative S-2 (containment using engineered surface barriers) will eliminate
the direct contact exposure route, but will provide a low level of overall protection because soil
(and groundwater) contamination will remain. Alternatives S-4A and S-4B (limited and
unlimited removal and on-site disposal) will provide a moderate level of human health and the
environment because highly contaminated material from the upper bluff area and the former coal
tar dump area will be consolidated into a disposal cell at Kreher Park.

Although unlimited removal for Alternative S-3B (unlimited removal and off-site disposal) will
provide high level of human health and environmental protection, limited removal for
Alternatives S-3A, S-5A, S-5B, and S-6 will also provide a high level of protection because
these remedial responses will result in the removal of a significant mass of contaminated soil that
exceeds RAOs. Although Alternatives S-2 and S-4 will result in the containment of
contaminated materials, which will be inaccessible to humans or biota, thereby reducing risk, the
overall level of protection is lower because there is no reduction of contaminant mass.

6.5.2 Compliance with ARARs and TBCs

Alternative S-1 (no action) will not achieve compliance with ARARs and TBCs.
Implementation will require that engineering and construction actions be developed and
completed in compliance with federal and state regulations. Alternatives S-2, S-4A, and S-4B
(surface barriers, and limited and unlimited removal and on-site disposal) must be implemented
with a groundwater remedial response to achieve compliance. If properly implemented, the
remaining remedial responses could achieve compliance with ARARs and TBCs for soil.

6.5.3 Long-term Effectiveness and Permanence

Long-term effectiveness and permanence considers long-term residual risks, adequacy of
controls, and reliability of long-term management controls in restoring soil contamination.
Alternative S-1 (no action) will not provide any long-term benefit; no additional actions will be
taken to address soil contamination at the Site. Alternative S-3B (unlimited removal and off-site
disposal) will provide the highest effectiveness and permanence over the long term because all
contaminated material and fill soil would be removed. Alternative S-3A (limited removal and
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off-site disposal), Alternative S-5A (limited removal and ex-situ thermal treatment), and
Alternative S-5B (limited removal and incineration) will also high effective and permanent over
the long term because these responses will result in the removal of a significant mass of
contamination that exceeds RAOs. Alternative S-6 (limited removal and treatment by soil
washing) will provide moderate level of effectiveness and permanence over the long term;
effectiveness will depend upon the reduction in contaminant concentrations that can be achieved
with this technology which cannot be determined without a treatability study. The long-term
effectiveness of Alternatives S-4A and S-4B (limited and unlimited removal and on-site
disposal) is considered low to moderate because contaminants will remain on site in a disposal
cell constructed at Kreher Park. The long-term effectiveness of Alternative S-2 (containment
using engineered surface barriers) is considered low because constituents will remain at the site
beneath the surface barriers. However, for Alternatives S-2, S-4A, and S-4B, contaminated
material will be contained and inaccessible to humans or biota, thereby reducing risk.

If properly implemented, a range of long-term effectiveness and permanence for all alternatives
(except Alternative S-1) can be achieved for all active remedial responses for soil. Surface
barriers (Alternative S-2) must be implemented in conjunction with a remedial response for
groundwater to be more effective.

6.5.4 Reduction of Toxicity, Mobility, and Volume Through Treatment

Reduction of toxicity, mobility, or volume of hazardous materials through treatment considers
the treatment processes used, the volume or amount and degree to which it destroys or treats
hazardous materials; the expected reduction in toxicity, mobility, or volume provided by the
alternative; the extent to which the treatment is irreversible; and the types and quantities of
residuals that will remain following treatment. Alternative S-1 (no action) will not result in a
reduction in the toxicity, mobility, or volume of contaminated soil. Alternative S-3B (unlimited
removal and off-site disposal) will result in the highest degree of reduction of toxicity, mobility,
and volume of impacted material because all contaminated soil and fill material will be removed.
Alternative S-3A (limited removal and off-site disposal), Alternative S-5A (limited removal and
ex-situ thermal treatment), and Alternative S-5B (limited removal and incineration) will also
result in a high degree of reduction of toxicity, mobility, and volume of impacted material
because these remedial responses will remove a significant contaminant mass that exceeds
RAOs. Alternative S-6 (limited removal and treatment by soil washing) will result in a moderate
degree of reduction of toxicity, mobility, and volume of contaminated soil, but will depend upon
the reduction in contaminant concentrations that can be achieved with this technology.
Alternatives S-4A and S-4B (limited and unlimited removal and on-site disposal) will offer a low
to moderate reduction in the toxicity, mobility, and volume of contaminated soil at the Site. It
will reduce the toxicity and a significant volume of contaminated soil at the upper bluff area and
former coal tar dump area, but this material will be placed in a disposal cell at Kreher Park,
which although reduces the mobility of contaminants does not reduce the volume or toxicity at
Kreher Park Alternative S-2 (containment using engineered surface barriers) will not reduce the
toxicity or and volume of contaminated soil in unexcavated areas, but it will limit the mobility of
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contaminants by reducing infiltration, which will minimize contaminant leaching to
groundwater.

6.5.5 Short-term Effectiveness

Short-term effectiveness considers potential implementation risks to the community and site
workers, environmental impacts, and time required to achieve RAOs. Implementation of
Alternative S-1 (no action) will not achieve RAOs or improve environmental impacts in the
short-term. Because there is no remediation, there will be no exposure to the community and
workers. The remaining alternatives will improve environmental impacts in the short-term, but
require varying degree of effort to protect the community and workers during remediation.
Implementation of Alternative S-3B (unlimited removal and off-site disposal) will result in the
most significant on and off-site disturbance and require the highest levels of effort for this
protection. Alternatives S-4A and S-4B (limited removal and on-site disposal) will result in no
off-site disturbance; site disturbance will be limited to the site, and will require a moderate level
of effort for protection. Alternative S-2 (containment using engineered surface barriers) will
results in minimal on-site disturbance, and no off-site disturbance. Because the remaining
alternatives include limited removal of highly contaminated soil, they will require high levels of
effort for worker and community protection. Engineered controls and monitoring will be
implemented as needed for all alternatives to maximize short term effectiveness for soil. Surface
barriers (Alternative S-2) must be implemented in conjunction with a remedial response for
groundwater to be more effective.

6.5.6 Implementability

Implementability considers technical feasibility, administrative feasibility, and the availability of
services and materials. Alternative S-1 (no action) will require the least amount of effort for
implementability. Additionally, because no remedial action will occur, there will be no
difficulty in implementing additional remedial actions at a later date. Alternative S-3B
(unlimited removal and off-site disposal) will result in significant site disturbance, and will be
the most difficult to implement. Alternative S-6 (limited removal and treatment by soil washing)
may require a bench scale treatability study and pilot test to evaluate its implementability.
Alternatives S-4A and S-4B will require variance from State of Wisconsin for siting the landfill
at Kreher Park. Obtaining a variance from the State of Wisconsin may be difficult, which could
cause a significant delay in implementing the remedial response action. The remaining limited
removal alternatives are highly implementable.

6.5.7 Cost

Preliminary cost estimates for potential remedial alternatives for soil include site preparation,
excavation, excavation de-watering, transportation and disposal, on-site treatment, and site
restoration. There are no costs associated with Alternative S-1 (no action) because none of these
activities will be completed. For the upper bluff area, the Alternatives S-3B (unlimited removal
and off-site disposal) and Alternative S-5B (limited removal and incineration) yielded the
highest costs. Alternative S-6 (limited removal and treatment by soil washing) yielded the next

‘JRS November 21, 2008

6-42



Remedial Alternatives for Soil

highest cost, following by Alternative S-5A (unlimited removal and on-site thermal treatment),
Alternative S-3A (limited removal and off-site disposal), and. Alternatives S-4A and S-4B
(limited and unlimited removal and on-site disposal) yielded lower costs for the upper bluff area.
Alternative S-2 (containment using engineered surface barriers) would be the lowest cost
remedial response for soil in the upper bluff area, but would likely need to be completed in
conjunction with a groundwater remedial response to be effective.

Alternative S-3B (unlimited removal and off-site disposal) also yielded the highest cost for
Kreher Park. Alternative S-4B (unlimited removal and on-site disposal at Kreher Park) yielded
the next highest cost followed by Alternative S-6 (limited removal and treatment by soil
washing), , Alternative S-5A (limited removal and on-site thermal treatment), Alternative S-2
(containment using engineered surface barriers) Alternative S-5B (limited removal and off-site
incineration), and Alternative S-4A (limited removal and on-site disposal), Alternative S-3A
(limited removal and off-site disposal) yielded the lowest cost.

6.5.8 Summary

Based on this evaluation, unlimited removal and off-site disposal (Alternative S-3B) will provide
the highest long-term benefit. However, this benefit is outweighed by the costs associated with
this alternative, and potential short term and long term impacts during implementation. Potential
remedial alternatives requiring limited removal are more cost effective. Limited removal and
off-site disposal (Alternative S-3A), limited and unlimited removal and on-site disposal
(Alternatives S-4A and S-4B), and limited removal and thermal treatment (Alternative S-5A)
will provide long-term benefits with the minimal short-term implementation issues. However,
limited and unlimited removal and on-site disposal (Alternatives S-4A and S-4B) will require
variance from the State of Wisconsin for siting the landfill at Kreher Park. Obtaining a variance
from the State of Wisconsin may be difficult and could cause a significant delay in implementing
the remedial response action. Off-site incineration (Alternative S-5B) could also provide long-
term benefits with the minimal short-term implementation issues, but at a much higher cost. A
bench scale treatability study and a pilot test will be needed to further evaluate the feasibility of
limited removal and on-site soils washing (Alternative S-6) to ensure its effectiveness, but it
could also provide long-term benefits with the minimal short-term implementation. Although
containment using surface barriers (Alternative S-2) will prevent direct contact with surface
contamination thereby reducing the risk to human health, it would need to be used in
combination with other remedial alternatives for soil and groundwater for maximize
effectiveness. The no action alternative (Alternative S-1) while costing little to nothing, will not
provide any long-term protection, and should not be considered.

‘JRS November 21, 2008

6-43



Remedial Alternatives for Groundwater

7.0 Development and Evaluation of Remedial Action Alternatives —
Groundwater

7.1 Remedial Action Objectives for Groundwater

The general goal of RAOs is to protect human health and environmental receptors at risk from
contaminants at the site. These objectives are subject to the nine Superfund criteria. As
described in the RAO Tech Memo (URS 2007b) preliminary RAOs for groundwater are as
follows:

e Protect human health by eliminating exposure (direct contact, ingestion, inhalation) to
groundwater with COPCs in excess of regulatory or risk-based standards; reduce
contaminant levels in groundwater to meet MCLs and State of Wisconsin Drinking Water
Standards

e Protect the environment by controlling the off-site migration of contaminants in
groundwater to surrounding surface water bodies which would result in exceedance of
ARARs for COPCs in surrounding surface waters.

e Conduct NAPL removal whenever it is necessary to halt or contain the discharge of a
hazardous substance or to minimize the harmful effects of the discharge to the air, land or
water.

No COPCs were initially identified in the HHRA for groundwater because groundwater is not
used as a potable water supply. However, currently there is no restriction on groundwater use in
the area of known contamination. Exposure to contaminated groundwater and accompanying
NAPLSs can potentially occur via the following exposure scenarios:

e Construction worker exposure to shallow groundwater infiltrating trenches at Kreher
Park; and
e Trespasser exposure to groundwater infiltrating the lower level of the former WWTP.

NAPL encountered in the Kreher Park fill, ravine fill, NSPW property and Copper Falls aquifer
are a source for the dissolved phase plumes identified in groundwater in each unit at the Site.
RAOs for NAPL within these units are based on ch. NR 708.13, WAC which states the
following:

Responsible parties shall conduct free product removal whenever it is necessary to halt or
contain the discharge of a hazardous substance or to minimize the harmful effects of the
discharge to the air, lands or waters of the state. When required, free product removal shall be
conducted, to the maximum extent practicable, in compliance with all of the following
requirements:
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(1) Free product removal shall be conducted in a manner that minimizes the spread of
contamination into previously uncontaminated zones using recovery and disposal
techniques appropriate to the hydrologic conditions at the site or facility, and properly
reuses or treats discharges of recovery byproducts in compliance with applicable state
and federal laws.

(2) Free product removal systems shall be designed to abate free product migration.

(3) Any flammable products shall be handled in a safe and competent manner to prevent
fires or explosions.

Using the above criteria, alternatives for the removal of NAPL are further refined in this
document.

7.2 Screening of Remedial Action Alternatives — Groundwater

7.2.1 Chemicals of Potential Concern — Groundwater

As with soil, screening focused on VOCs and PAHs contained in MGP tar waste as the primary
COPCs.

7.2.2 Screening of Remedial Alternatives — Groundwater

Potential remedial alternative alternatives capable of preventing direct contact and ingestion of
contaminated groundwater or reducing the toxicity and mobility of groundwater contamination
at the Site are summarized in Table 7-1. Rationale for retaining or rejecting remedial
technologies are described in detail in the Alternatives Screening Technical Memorandum
included in Appendix Al. Those retained after the Alternatives Screening Technical
Memorandum are shown in bold in Table 7-1 and described in the following sections.

Table 7-1 - Summary of Groundwater Technologies Reviewed
(Alternatives shown in bold were retained in the
Alternatives Screening Technical Memorandum)

General Response

c Remedial Technolo Process Option
Action gy P

No Action None Not Applicable

. Y Fencing
Institutional Controls PhySfca.l, land use, or legislative Groundwater use/Deed restriction
restrictions. c 1gs .
Legislative action
Monitored Natural Monitored Natural Attenuation Soil monitoring o
Recovery Groundwater monitoring
Containment Deep well injection Inject liquid waste into deep geologic formation

below usable aquifers.

Sheet piling and/or slurry wall
Engineered Vertical Barrier Concrete barriers
Natural barrier
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Table 7-1 - Summary of Groundwater Technologies Reviewed
(Alternatives shown in bold were retained in the
Alternatives Screening Technical Memorandum)

General Response

Action Remedial Technology Process Option

Down gradient extraction wells (retained for
Groundwater Extraction upper bluff and Kreher Park only)
Subsurface interceptor trenches/drains
Oxygen enhancement (air/ozone sparging)
Biological Treatment Oxygen enhancement with chemical oxidation
Injection/Re-circulation wells/in well stripping
Chemical Treatment Ozone. sparg.mg .
In-Situ Chemical oxidation
Treatment . . Surfactant
Physical//Chemical Treatment Permeable Reactive Barrier Walls
Radio Frequency/Electromagnetic Heating
Electrical Resistance Heating
Thermal Treatment Steam Injection
Dynamic Underground Stripping
Hot Air Injection
Removal of saturated zone soils
Removal of NAPL and/or dissolved phase
NAPL Excavation contaminants (conventional pumping)
Groundwater Extraction Multiphase vacuum recovery
Surfactant injection with multiphase vacuum
recovery

Removal

Gravity Separation
Air Stripping
Carbon Filtration

Ex-Situ On-site Treatment
Treatment Off-site Treatment

7.3  Development of Potential Remedial Alternatives for Groundwater

Groundwater remedial technologies retained for screening were used to develop potential
remedial alternatives for groundwater. Remedial alternatives for groundwater presented in this
report are summarized in Table 7-2, included at the end of this section. A description of each
remedial alternative follows.

7.3.1 Alternative GW-1 - No Action

The “no action” alternative for groundwater was retained as required by the NCP as a basis for
comparing the other alternatives. The NCP at Title 40 Code of Federal Regulations (40 CFR
§300.430(e)(6)) provides that the no-action alternative should be considered at every site.
Implementation of no further action consists of leaving contaminated groundwater in place; no
engineering, maintenance, or monitoring will be required.
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7.3.2 Alternative GW-2 -Containment Using Engineered Surface and Vertical Barriers

Containment for groundwater contamination consists of the utilization of natural or man-made
barriers to prevent potential exposure to or migration of contaminants with subsurface
contamination. Containment alternatives retained for screening and evaluated in this report
include engineered surface barriers, vertical barrier walls installed in the aquifer, and extraction
wells (hydraulic barrier wells). Surface barriers eliminate the direct contact exposure pathway.
They also can reduce contaminant leaching from the unsaturated zone, by restricting infiltrating
water from contacting contaminated soil at areas where contaminated soil is present. Vertical
barrier walls and barrier wells prevent the off-site migration of contaminants with groundwater.
Engineered surface barriers, vertical barrier walls, and barrier wells are described below.

Engineered Surface Barrier

Engineered surface barriers are considered passive containment alternatives because the
contaminated zone is not disturbed, and only minimal maintenance is required following
implementation. Surface barriers include the following:

e Asphalt cap;

e Low permeability soil cap (i.e. 2 feet of clay with hydraulic conductivity of less than 10
T em/sec);

e Multi-layer cap with a minimum two-foot thick clay barrier, drainage layer, soil and
vegetated top soil cover; and,

e Multi-layer cap with geomembrane (a minimum two-foot thick clay barrier,
geomembrane, drainage layer, soil and vegetated top soil cover.

At the upper bluff area, asphalt caps over the filled ravine as surface barriers will be compatible
with existing and future site use. At Kreher Park, a low permeability soil cap could be placed
over the entire 11.6 acre parcel, but installation of a clay cap over the entire park will require the
removal of the existing marina parking lot, Marina Drive, and the former WWTP. New asphalt
roads, parking lots, and/or slab on grade buildings could be then constructed on top of a larger
cap, or installed at select areas in place of a cap for the entire park. These smaller surface
barriers will be designed to be compatible with existing and future site use, and include asphalt
pavement for the marina parking lot and a low permeability cap for the former coal tar dump.
Asphalt pavement over the gravel covered marina parking lot will reduce infiltration at this area.
A surface barrier over the former coal tar dump area will reduce contaminant leaching from the
unsaturated zone if contaminated soil remains in place. If the WWTP is removed, a clay cap or
asphalt pavement could be installed at this area.

Multi-layer caps will be compatible with on-site and off-site disposal options for soil and the
CDF for sediment. A multi-layer cap will also be compatible at areas of unexcavated soil,
especially at Kreher Park. Single layer asphalt and low permeability caps will meet 40 CFR
Subtitle D requirements, and multi-layer caps will meet 40 CFR Subtitle C requirements. As
with potential soil remedial alternatives (evaluated in section 6.0), surface barriers will be
included as key elements of the potential groundwater and sediment remedial alternatives.

‘JRS November 21, 2008

7-4



Remedial Alternatives for Groundwater

Barrier Wells

Barrier wells are considered active hydraulic containment alternatives. Long-term operation
(groundwater extraction), maintenance, and monitoring will be required. Down gradient barrier
wells were retained for groundwater at the upper bluff and for the saturated fill unit at Kreher
Park. These wells will prevent contaminants from migrating off site with groundwater.
However, down gradient barrier wells were not considered for the Copper Falls aquifer.
Available information for the regional groundwater flow conditions in the Copper Falls indicate
that a potential stagnation zone beneath the center of Kreher Park has prevented the dissolved
phase plume from migrating beyond the shoreline. Additional hydrogeologic and groundwater
quality data will be required to ensure that contaminants are not migrating beyond the Kreher
Park shoreline.

Well EW-4 was installed at the mouth of the filled ravine to prevent water discharging to the
seep area at Kreher Park; it has been in operation since 2002. A final remedy for shallow
groundwater in the ravine could include continued operation of EW-4, installation of additional
extraction wells, or future operation of EW-4 along with a vertical barrier wall installed down
gradient from the extraction well (use of EW-4 will reduce the hydraulic head behind the vertical
barrier). An evaluation of the volume of groundwater discharging from the filled ravine and a
capture zone analysis for EW-4 will be necessary to evaluate which alternative will be more
effective. Continued use of EW-4 as a barrier well for the upper bluff, and barrier wells for
shallow groundwater at Kreher Park are evaluated with Alternative GW-9 (removal using
groundwater extraction).

Vertical Barrier Walls

Vertical barrier walls consist of a slurry wall or sheet piling installed around the perimeter of the
contaminated groundwater zone. A slurry wall is a low permeability barrier constructed by
placing a low permeability material (slurry) in a trench around the perimeter of the contaminated
groundwater mass. Sheet piling will consist of inter-locking sheets of steel pilings that form a
continuous wall installed around the perimeter of the contaminated groundwater mass. Vertical
barrier walls are also considered active containment alternatives because contaminated material
may be disturbed during construction, and/or long-term maintenance such as groundwater
extraction from the contained area may be required.

Engineered vertical barrier walls were retained for further evaluation as potential containment
alternatives for shallow contaminated groundwater encountered in the ravine fill at the upper
bluff and at Kreher Park. However, vertical barrier walls would not be feasible for the
underlying Copper Falls aquifer because this deep aquifer is confined by the Miller Creek
Formation. Installation of a barrier wall for contaminants in the Copper Falls aquifer will require
penetration of the Miller Creek Formation which will likely compromise the long-term integrity
of this confining unit.
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For shallow groundwater, both types of vertical barriers could be anchored into the underlying
low permeability Miller Creek Formation to create a barrier that will prevent contaminants in the
shallow fill units from migrating off site with groundwater. However, because groundwater in
the filled ravine discharges to Kreher Park, vertical barriers will be used to funnel groundwater
from the filled ravine to Kreher Park, which will be enclosed by vertical barrier walls.
Engineered surface barriers will be used with vertical barriers to minimize groundwater recharge
to contained areas from infiltration. At Kreher Park, vertical barriers may be also used in
combination with containment or dredging alternatives evaluated for nearshore sediment
described in Section 8.0. The location of the vertical barrier wall at Kreher Park is shown on
Figure 7-1. Key elements for the conceptual design of a sheet pile vertical barrier wall around
the perimeter of Kreher Park follows:

1. Site preparation will include clearing and grubbing of small trees and bushes along the
bluff and near the former seep area as needed.

2. Although the former wastewater treatment plant will be located within the contained
area, demolition of this dormant facility may be required.

3. A vertical barrier wall will be placed around the perimeter of Kreher Park. This vertical
barrier will consist of a sheet pile wall anchored into the underlying Miller Creek
Formation.

4. The sheet pile wall along the shoreline will be installed at an approximate depth of 25
feet below existing grade to allow the off-shore removal of sediment to a depth of ten feet
adjacent to the sheet pile wall. The sheet pile wall on the south, east, and west sides of
Kreher Park will be installed at an approximate depth of 16 feet below existing grade.

5. Surface barriers will be installed over the filled ravine to minimize groundwater recharge
from infiltration, and the sheet pile wall on the south side of Kreher Park will terminate
on the east and west flanks of the filled ravine to create a ‘“funnel” for shallow
groundwater discharge into Kreher Park.

6. A groundwater diversion trench will be installed between the remainder of the south wall
and the upper bluff area to divert groundwater that currently seeps from the upper bluff
area into the Kreher Park fill unit.

7. At Kreher Park, site restoration will include installation of new asphalt pavement over the
marina parking lot to minimize infiltration in this area. Additionally, a low permeability
soil cap will be placed over the former coal tar dump area, and if applicable, a soil cap
over the disposal cell.

8. Regrading and a storm-water basin will be constructed within the confined area to
manage storm-water and restrict infiltration. The storm water basin will be lined to
minimize seepage.

9. Long-term operation and maintenance of the facility will include the removal of
contaminated groundwater, and annual inspection of surface barriers. A minimum of 15
groundwater extraction wells will be installed to remove groundwater and reduce the
hydraulic head within the confined area. Contaminated groundwater will be conveyed to
a treatment system constructed on-site prior to discharge to a sanitary or storm sewer.
Discharge to the sanitary sewer system will require approval from the City wastewater
treatment plant, and discharge to a storm sewer will require a WPDES permit.
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10. The treatment system will include an oil water separator, transfer pumps, and air stripper.
This remediation equipment will be housed in a small on-site treatment building.

Institutional controls (i.e. deed restrictions) will likely be implemented as part of this remedial
response to prevent exposure to groundwater contamination remaining within the contained area.
Long-term operation and maintenance will include groundwater monitoring to confirm
contaminants are not migrating from the contained area. This will include fluid level monitoring
and groundwater extraction to ensure the hydraulic head within the confined area remains at or
below lake level. ™.

Although a cap for the entire Kreher Park area will result in significant site disturbance and
additional implementation cost, long-term operation, maintenance, and monitoring (OM&M)
costs may be lower if it can significantly reduce the volume of groundwater extraction and
treatment that is required. To evaluate implementation and OM&M costs, annual groundwater
recharge at Kreher Park from infiltration was evaluated for existing conditions, for partial caps
(asphalt pavement for marina parking lot and clay cap for former coal tar dump area) with
vertical barriers, and for a low permeability cap and vertical barriers for the entire park.
Calculation and assumption are described in detail in Appendix D2, and results (the nearest 100
gallons) are summarized below.

Existing Conditions 3,685,000 (gallons)
Partial Cap 2,245,400
Entire Cap 892,900

As shown above, partial caps will reduce annual groundwater recharge from 3,685,000 gallons to
2,245,374, and a complete area cap will reduce annual recharge to 898,900 gallons. Partial ca